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1. 

Introduction and Sunanary 

The Women in Science sub-pro(jram has existed within the Student- 
Oriented Programs of the Science Educdtion Directorate since ,> 
FY 1976. Prior to FY 1976, the Directorate has suoported a/ 
small number of experimental projects intended to increase the 
participation of women in science careers, one of which - at 
Rosemont College - becape the model for the Career Facilitation 
Project now being supported. However, this is the first formal 
attempt oy the Directorate to prc^ram for v/omen. 

The Program Manager for Women in Science, M. Joan Callanan, re- 
quested assistance from the Office of Program Integration in 
obtaining evaluation information regarding the Women in Science 
Program, and in particular the Career Facilitation Projects 
component, which represented a substantial proportion of t'le 
Women in Science funds awarded during FY 1976 and FY 1977. OPI 
reconinended including the Career Facilitation projects in a 
program evaluation solicitation (SE 77-70) issued in June 1977, 
and conducting a study using internal staff and consultants. 
Both recommendations were accepted. The former study will address 
the need for the program, the number of eligible women, and 
alternative program structures that mioht be employed. This study 
is expected to begin by summer, 1978, ancf take approximately one year 
to comflete. The study done by staff plus external consultants 
was intended, through on-site visits, to provide information on 
the functioning of the initial projects to determine whether 
alterations in the Program Guidelines should be recommended. 
The series of on-sites was to be a iMore rapid, informal end in- 
expensive assessF^ent, recognizino Uiat the projects could not 
re^ch any reasonable denree of maturity in the year or less that 
had passed since their initiation. Thi^ report sunnarizes the 
findings from the on-site study. 

Based on the individual on-site repO'^ts, the following findinns 
and conclusions are noted. 

1 . On the posi live side. 

The projects are very wel.->"un i/jdi^dlin-i thi- will be a good 
test of the Career Facilitction l-.'ort shops conc-ot Most of 
the Project Director^, arf- Caoable <jdr*ini strator > arid dynarnc 
leaders. 

Pa'-ticipants are extreme! / entr tj'^ia'.tjr about tru ?/perience. 

Faculty members d^e pleased with the [>pr furran* e of tne nroiect 
participants. 



Early indications are that the participants have acquired use- 
ful knowledge and most will find jobs or enter graduate school 
at the conclusion of their project. 

2. On the negative side. 

Many projects failed to attract the number of participants desired, 
several markedly so. 

Few of the projects funded in 1976 would continue without 
additional external support. 

Mosc projects attempted to Include too much material for the 
time available. 

The approaches adopted are heavily academic, with limited job 
skill emphasis in most proiects. 

Evaluation procedures seldom yielded relevant, objective Informa- 
tion re^^ardinq student performance. 

3. Reoardinq Directorate organization, a concern was raised 
about treating the Career Facilitation Projects as a block 
program when the funds available arque this must be a research, ^ 
development and dissemination effort. r-^ 

4.1 Other coments and observations noted are: 

Locatiofi of projects is critical if they are to obtain 
adeqfjate nun.bers of participants. 

The issue of participant support is likely to continue to be 
a problem. 

Participants in proiects of this duration cannot be expected 
to achieve the equivalent of ^ bachelors degree in a specific 
science area unles§ they already have a degree in that area. 

It is unclear whether academic departments can or will respond 
to t»».^ job skill needs of participants. 

There needs to be better information about the potential pool 
0^ women eligible for and interested in projects of this 
nature. These projects may have set unreal istical 1 y hiqh en- 
trance requirements on the assumption that there is a large 
number of academically we> 1-prepared women who would wish to 
participate. 

Altnouqh they have not been adequdtely ?*ecruited, one Hkely 
q»"oup of potf.nitial pari u. ip^iJ^ts is rue-col leqe science teachers. 
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Another qroup that is very much in evidence in the projects 
is foreign-born women, usudlly with degrees from foreign 
institutions. ^ 

The job readiness and caree*^ developpierit componenvS of pro- 
jects may be a critical area for further investigation. 

Although almost all participants appreciated the support of 
the group in tfre project, there is not enoQqh evidence to 
judge whether projects need to be organized as sel f-contained 
entities. 

As a means of highlighting differences in the projects and 
participants, a schema is developed. Participants are 
categoriz^ as those who are cur*-ently ne± working and, (a) wish 
to return gradually, or (b) wish to returnN^ul 1-time, and (c) those 
already workino who wish to change jobs. Project emphases are 
categorized as (a) updating previous academic backgrounds, (b) pro- 
viding a new career direction, or (c) a combination of a & b. 
Implications are drawn fron the cross-comparison of participants 
and project emphases. 

Recommendations made reoording the Women in Science Career 
Facilitation Projects are grouped according to those relatinu 
to Program Guidelines and Proposal Review Procedures, Program 
Directions, and broader concerns for the Science Education 
Directorate. 

For Prograr. Guidelines and Proposal Review Guidelines 
require that: 

Participants, activities and outcomes be clearly 
specified in proposals. 

Proposals clearly identify local need and ^fie presence 
of an adeauate pool of potential aophcant^. 

Publicit/ procedures be clearly related to the partici- 
pants desired. 

Evaluation [>rocedurer> in pr .pos Is deh'neate how pre- 
requisite skills and knowledge 'ill be determined. 

Institutionalization plans be carefully specified. 
For Droorar directions: 

Experiment with coooerativt- univ-/rsUy* oovernment and 
project. 
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Explore whether sites other than universities mioht be 
more appropriate for projects of this nature. 

Experiment with Droader entrance requirements. 

Encourage broader attempts at presenting and assessing - 
the impact of job searching and career development 
learning activities. 

For the Science Education Directorate: 

Either move the Women in Science Program to the 
Science Education Research and Development Division 
or create research and development units within the 
SPI and SERI Divisions. ^ 

Adopt the model employed in this study for all new 
programs in the Directorate. 

We wish to thank Charles Bertram, Lee Burks, Evelyn Brzezinski 
and Alma Lantz for their assistance in this study. Their 
insights have been most helpful, and their evaluation efforts 
of highest quality. And a special note of thanks to Joan 
Callanan for her sustained interest and assistance in all 
phases of this study. Discussions with her after each on- 
site helped as to crystallize our views about the projects 
as well as the ncture of this study. 

Overviejr'/ 

The Wonien in Science Program was initiated in FY 76 to develop 
and test methods to attract women to and retain them in 
science v^reers. Two components of this program were begun 
at that time - Scir^nce Career Workshops and Science Career 
Facilitation Projects. The Workshops are one- or two-day 
efforts intended to acquaint college women with a variety 
of careers in the sciences. The Facilitation Projects are 
ained at women who already hold a degree in science who are 
currently either out of the s lentific work force or are under- 
enployed. A third component was added to the Women in Science 
program in 1977 called the Visiting Women Scientists Program. 
It will provide for recognized v/omen scientists to make pre- 
sentations to secondary school students and to serve as role 
models for those young women who might consider a science career. 

This investigation deals only with the Career Facilitation Pro- 
jects component of Women in Science. These projects are modeled 
on an experimental project at Rosemont College which was pre- 
viously funded by NSF. The Rosemont project, which is still 
ooerating, represented a relatively short but intensive pro- 
gram of review and skill building; while problems were noted with this 
/Approach, it hold the promise of having sionificant impact on the 
return of women to science careers. Hiven the belief that there 
are substantial numbers of women with earned degrees in the 
sciences v/ho are not pursuing science as a career, there is 



reason to pursue this as a prime area for i.itervention by the 
federal government. \ 

The Career Facilitation Projects are targeted on those women who 
are from two or more years beyond their last science degree. 
As in the Rosemont project, no stipend is provided to the par- 
ticipants, but the project is to be offered without a tuition 
charge. No content specifications are mandated, and the 
length of the project can be up to two years with up to twelve 
montlis for the educational component. Eleven projects were 
funded in 1976 and another 10 were funded in 1977; approximately 
$700,000 was expended for these projects in each of these years. 
No opportunity was provided for renewal in either of these years. 

There was considerable variation in content, size. Juration, 
and intensity among the 11 projects funded in 1976, as detailed 
in the individual project descriptions. Despite this, there 
was a good deal o& similarity in the approaches adopted by the 
projects. Each tended to treat the participants as a self- 
contained group for at least part of the project. The in- 
struction consisted of review and new materials delivered 
through traditional lecture format, which was often supplemented 
with individualized materials and laboratory experinces. In 
addition, there was often a periodic seminar with itent experts 
as speakers, and sessions to discuss common problems encountered 
in returning to school and techniques for finding jobs. While 
many of the participatinq women took additional coursework in 
addition to the project/ they tended to identify themselves 
as part of the "WIS" group and had the majority of their inter- 
actions v/ith that group. 

The purpose of this study was to take an initial look at the 
progress of the Career Facilitation Projects with the intent 
to alter Program Guidelines and procedures if changes appeared 
desirable. It was recognized from the outset that there was 
limited opportunity to collect impact informdtion as most of 
the 1976 projects were not completed, and the 1977 projects 
would have barely started. Therefore, the emphasis was 
primarily on the process of the activities, supplemented by 
what impact information could he gathered or surmised at the 
time of the study. Primarily we were looking for commonalities 
across the projects that <^eemed to lead to successful or un- 
successful operations in order to provide d basis to advise the 
future projects. We were also interested in collecting informa- 
tion about the individual projects that could be useful in 
the external program evaluation now being designed and in 
the preparation and review of proposals for projects submitted 
in FY 1978. 
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Significant changes have already occurred in the 1978 Guide- 
lines for submission of proposals, some of which were influenced 
by preliminary information from this study. For example, in 1978, 
there will be provision for some participant support, as it was 
found that undue hardship was occurring in some cases when no 
funds could be used for this purpose. Also, the 1978 com- 
petition is open to 1976 grantees only, as it was felt that 
enough examples had been initiated in 1976 and 1977 while the 
most pressing questions had to do with continuation and institu- 
tional commitment, issues better explored in existing projects. 

From the outset, limitations must be declared for thio study. 
It is not and it was not intended to be a careful, experimental 
study. It is, to the contrary, 3 rapid and somewhat sub- 
jective look at what is occurring with these projects. Thus 
the findings are suggestive rather than conclusive. We saw this 
as an opportunity to draw early impressions of the program, and 
probably to encourage more concern for evaluation in the projects 
by our presence. Another difficulty was the time and resour :es 
available that made it impossible for the evaluators involved 
to meet together as a grouo to develop the on-site protocol 
and standardize approaches among themselves. Also, the on-sites 
were necessarily very "brief, and therefore subject to all of the 
dangers inherent in viewing a very limited segment of each of 
these project's activities. Nor did the timing for site visits 
always optimally match the project activities; some projects 
were visited too early, others too late. 

Host importantly, the Career Facilitation Projects are not 
planned variation experiments. They are a diverse set of 
projects around a common theme of attempting to provide 
educational and job-related experiences to v/omen who hope to 
return to or improve their position in a science career. There 
are und^'btedly other project approaches that might be used, and 
signifir^it variables that have not been illuminated in these 
projects. These deficiencies can be alleviated only by additional 
projects and additional studies. 

Method ology 

Planning ^or the study began in the spring of 1977. It was clear 
that on-site visits were called for as most of the projects had 
generated very little v/ritten information at that time and few 
outcomes could be provided. Thus what v/as to be learned had 
to be viewed first-hand. It was also clear* that a common set 
of questions could not be aSked of all of the projects, due to 
the variation in content as well as the different stages of 
maturity *-hat they presented. Finally, a previous evaluation 
of NSF exoerimental Women's projects had found that it was of 
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considerable value to have at least two evaluators on each on- 
site team. 



-given these restrictions, it was decided that only the projects 
funded in 1976 would be to the point of maturity to make an on- 
site visit worthwhile. It was also recognized that, in order to 
have any impact on the 1978 guidelines, some of the information 
would need to be available eany in the summer of 1977. However, 
a review of activities scheduled for the 1976 projects revealed 
that a number could not be visited untdl late sunmier or early 
fall (one did not even begin until September ). Thus a schedule 
of on-sites needed to be developed that would run throughout the 
summer months and into the early fall. ^ 

It was also apparent that the Foundation's staff could not under- 
take the study by itself for two reasons. First, there was 
simply not the personnel available to provide two evaluators 
to each site. Second, a study conducted strictly internally 
would raise questions of self-serving findings and credibility. 
!t v/as felt that it would be better to include external evalua- 
tors, both to provide a view outside the F'^undation, and to bring 
experience and strengths to the study not available on the NSF staff. 

The procedure adopted was to enlist the aid of four external 
evaluators, in addition to Katzenmeyer and Lawrenz from the 
Office of Program Integration and the Women in Science Program 
Manager, M. Joan Callanan. The external evaluators selected 
v;ere chosen for backgrounds in a combination of women's studies, 
science education, career education, and general evaluation 
experience. Those s&lected were Charles Bertram, Appalachia 
Educational Laboratory; Evelyn Brzezinski, flichigan Department 
of Education; Lee Burks, Georgia Institute of Technology, and 
Alma Ldntz, Denver Research Institute. 

As a means of introducing the study to the projects involved and 
to incorporate their suggestions, it was discussed at the Career 
Facilitation Project Directors' Meeting on May 20th. Since the 
possibility of external evaluation had been included in the 
Program Guidelines, there were no problems encountered. 

The schedule of site visits was drawn up by Lav/renz. The first 
two wen to be conducted by NSF staff, as these could be held at 
institutions in the immediate D.C. area and provide tfie opportunity 
for on-site protocol development and try out. After this, each 
on-site would consist of one NSF staff member and one external 
evaluator. Each external evaluator would make two site visits. 
Lawrenz and Katzenmeyer developed the initial on-site protocol 
which they used at American University. On the basis of that 
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experience the protocol was revised and then employed by the twc 
of us and Callanan at George Mason, aftt which U was again 
revised. The protocol was not a riqid interview instrument, 
but ritore an outline for the site visit report that might be 
developed. The intent was not to provide a restrictive set of 
questions that should be asked at each site but to provide an 
overall framework or suggestive structure in which each project 
would be discussed. A copy of the final protocol is given in 
the Appendix. 

The balance of the on-site visits proceeded according to the 
plan, with minor exceptions. The site visit to Polytechnic 
Institute of New York had to be delayed for a week duq to the 
New York power failure the ninht before the scheduled on-site. 
The Chestnut Hill on-site included two NSF staff menibers in 
addition to an pxternal .valuator, to provide the Director for 
Student-Oriented Programs, Lafe Edmunds, an opportunity to see 
the project first-hand. Finally, the JIashington State on-site 
was conducted by Lawrenz and Katzenmeyer; Lawrenz was no longer 
an NSF staff irember at the time that this on-site occurred. 

In generating site-visit reports, the usual pattern was to have 
the report written by the external evaluator and reviewed by 
the NSF staff member that had attended th'e on-site. It would 
then be returned t the external evaluator for final draft, 
after which it was sent to the Career Facilitation project 
director for comments. In the interest of saving time, some 
reports were also sent to project directors when they were 
returned to the external evaluators. However, all individual 
project reports have been reviewed bv the other individual on 
the on-site team as well as the project director. 

liLl AP d Concl usi ons 
"he positive findings are: 

(1) The 1976 Career Facilitation Projects are well run, high- 
quality efforts. Except for variations' caused by unavoidable 
circumstances, the projects have done wliat they said they were 
going to do. While it is too ea-My to make a ""inal judgment 
about success or non-success for any of the projects, there 

is little doubt that these projects have provided an excellent 
test of the concept of career facilitation. None wiP have 
failed for not having btren tried. 

[2) The Project Directors as a v/hoie are capable and dedicated 
leaders as well as administrators. Projects tend to be 
personalized to the individual proiect director and the 
project directors have performed extrenK:iy v/ell. They hc/e 
devoted much more time to the projects than they have been 
compensated for, have taken personal interest in each of the 
participants, and have none out of their way to make it a 
worthwhile experience for each. One Project Director had 
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a participant and her son move in wHh her when the participant 
lacked the financial resources to continue without help. 
Failure, If it occurs, will certainly not be due to the 
lack of leadership on the part of the Project Directors. 

(3) Virtually all the participants in the projects have been 
enthusiastic about the experience. In one sense, this is 
predictable, as they are participatino without charge. Also, 
the group cohesiveness formed in most projects among the 
participants has led to greater satisfaction. However, 

the demands on the participants are great, sometimes almost 
overwhelming. Many of them have made substantial personal 
sacrifices in order to take part and they will indeed be 
a critical audience. Some gave up well -paying jobs and 
moved considerable distances to participate. Many had 
several hours commuting to the project, often while working 
full-time. Therefore, their reactions certainly attest 
to the value of the experience. 

(4) Faculties are also enthusiastic about the projects and the 
participants. While the women in these projects tend to 
be more demanding of the faculty than the typical under- 
graduate or beginning graduate student, they are jlso willing 
to work extremely hard to achieve. They are goal-oriented, 
appreciate the faculties' efforts to help them reach that 
ooal, and make it apparent to the faculty that '^at is the 
case. Hdny faculty commented that their contacts with the 
women in these projects are much more rewarding than those 
with their other students because of the focus and motivation 
to succeed. 

(5) While It is early to make firm conclusions about outcomes, 
it does appear that most women are gaining useful knowledge 
from t^^e projects, and most will eventually find jobs or 
enter graduate school. Dropouts have occurred, but mainly 
for reasons other than dissatisfaction with the projects or 
uncertainty about whether the participation would lead to a 
job. 

The negative findings are: 

(1) Participants are much more difficult Lo obtain than .-jas 

originally envisioned. Almost all the projects experiencea 
some difficulty in finding applicants, a number had to lower 
requirements in order to obtain enough to operate, and 
several simply failed to find enough participants to be 
able to practice the project in the manner intended In a 
great majority of the projects, this has created a diversity 
in the applifants accepted that is far greater than hoped 
for, often with neoative impacts on the instructional content 
and pace. 
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In some instances, the small number of participants is 
probably due to lack of adequate publicity. Many of the 
projects tried the traditional means of identifying students 
th Dugh alumnae lists or professional society newsletters 
and journals. Others tried the newspapers, both national and 
local, and a lesser number utilized other media such as 
television and radio. All approaches seemed to be somewhat 
successful, and no one overwhelmingly so. Clearly women 
who might be interested in this kind of a project are not 
easy to reach, and more innovative and personalized 
approaches are probably going to have to be employed in 
order to increase participation. Future project directors 
v/ill need to understand both the importance and the difficulty 
of the publicity for such projects. However^ the lack of par- 
ticipants may be indicative of a more complex problem, 
particularly in light of the fact that low numbers of appli- 
cants has been a common finding in other women's programs 
targeted on increasing participation in science. It may be 
that the pool of women either elinible or interested in 
projects of this nature is not as large ds some have assumed. 
It may also be the case that projects will need to go beyond 
publicizing the availability of the project to new techniques 
for encouraging participation. 

(2) Few, if any, of the current projects have high probability 
of continuation in the original form without outside money. 
In part, this may have been due to the program specifica- 
tions, as there was no mention of the possibility of renewal, 
therefore discouraging a major motive for continuation. This 
has been altered through the change in the 1978 guidelines. 
However, in a number of the projects, continuation has not 
been a high priority for the department or the institution. 
^ number have treated it like most federal grants - as a 
source of money to be used v/hile it is available, and to 
be forgotten v/hen it disappears. 

Recognizing the limited amount of information about 
continuation now available, the followi ^ interpretations 
are given as hunches to be followed up in later studies. 

A Career Facilitation Project is more likely to be continued 
where: (a) The institution needs the students, and sees 
the project as a way of recruiting them. The implication is 
that the prestige universities are less likely to continue, 
(b) The institution and/or department in which the project 
is housed sees its role as applied. The more pure or 
theoretical the host organization, the less it is going to 
put into a career facilitation project, (c) The project 
director is a permanent staff member of the department, 
(d) The project director is highly committed to women in 
science activities, (e) The project director is a woman and/or 
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at least some of the other staff members are women. 

(3) Almost all of the projects attempted to achieve more than 
is realistically feasible. To some extent this \s i normal 
learninq process for any institutional offering. They will 
overshoot the mark in the first attempt and will ^^come 
more realistic as the experience is repeated. 

However, it appears that in some projects the heavy amount 
of work reflected a lack of specification of outcomes and the 
activitie*^ rpr)r(^^9nf9d a smorgasbord of possibilities - some- 
thing for everyone. There is a need to clarify exactly 
what group each project is intended to serve and what that 
particular group is going to need. This, of course, will 
make it more difficult to obtain large numbers of partici- 
pants using current publicity techniques. 

(4) The projects, with a few exceptions, are not heavily job- 
skill oriented. They tend to be academic undertakings, 
not too different from what the departments in question 
usually do. It must be pointed out that some of the projects 
never intended to be anything but an academic review activity. 
Others, however, made more serious claims about the career 
l^ayoff for this experience, and several oversold what they 
actually had to offer in this area. A few need to review 
their publicity materials to clarify and sharpen what it is 
that they are actually going to provide. This could help 
pre-ent unrealistic expectations on the part of participants. 

(5) In a great proportion of the projects, the evaluation pro- 
cedures for determining student outcomes are extremely 
informal, (sometimes almost non-existent) or are generally 
irrelevant to the specific objectives of the project. This 
aaain could be expected in a new set of projects operating 
in an as yet uncharted area and the informality is quite 
appropriate for formative evaluation of small p'^ojects where 
the Project Diractor is in daily contact with the participants. 
But it is a mat:er for concern in the future, as a ^ype of 
documentation that would be useful about what students 
actually are or are not learnino is not likely to be 
available. Further, most projects collected inadequate 
baseline or entering skills information about the participants; 
not knowing the strengths and weaknesses of their partici- 
pants led to unproductive instructional activities at the 
outset. 

The following is an expression of concern about the Women in 
Science Program and the Career Facilitation Project component 
in particinar with reference lu internal NSP oraanization and 
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and planninq. The overall support for the Women in 
Science program is $1M per year, of which approximately 
$700,000 has been devoted to Career Facilitation Projects 
in FY 76 and 77. Since the average cost per project is 
about $70,000 and the average number of participants is 
abr^ut 25 - 30, there will be about 10 projects per year 
reaching about 250 - 300 v/omen. 

A case can be built that since the Career Facilitation 
Projects a) * aimpd at improving the scientific v/ork 
force they should remain in the Science Personnel 
Improverr-ent Division. A case can also be made that this 
is a., institutional pronram, a^ the support is qiven to the' 
institutions to develop a program, and thus should be 
located in the Science Education Resources Improvement 
Division. However, the size of the program argues 
strongly that it is unrealistic to treat it as a block 
grant program similar to those already in either of these 
Divisions. The only rationale that can be made for Women 
in Science, and parfinjlarly the Career Facilitation Projects, 
is as experimental programs trying various mechanisms to find 
which are successful or unsuccessful, with the hope that 
these ideas will be picked up by institutions that do not 
have urants as well -^s those who do. As such, it is a 
research, development and demonstration effort regardless 
of where it is av-^ininistrati vely housed in the organization. 
The dange^^ is that by locating the program in Divisions 
conjnitted to block programs, it will also be seen as a 
block pronran, both by NSF decision makers and potential 
grantees, and that is nonsensical given the size of the 
budaet- 

Comments and Obsg rvatiops 

The followino comments and observat^ns are not inlended as either 
positive or negative statements about the Career Facilitation 
Projects, but do relate to future functioning of the program 
as a whole. 

(1) Location of projects is clearly a critical variable. To 
be successful the project must be located in an area where 
there is a substantial number of women with science training, 
and a large nurnber of potential employers. There were 
exceptions; some women traveled to projects from great 
distances. However, most participants are going to be from 
t:e immediate area of the project, and it is essential that 
that area be able to provide the necessary participants if 
the proiect is to be successful. The implication is that 
most of the Career facilitation iMoiects should be located 
in urban areas. 
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(2) The issue of support ^or participants cannot be ignored. 
The new guidelines permittina some participant stipends will 
be helpful, but certainly will not address the whole issue. 
If participant support is minimal, the progrcim will be 
vulnerable to the criticism that it is providing experiences 
for those who economically need it least. This is particular- 
ly the case with women who are under-employed; often they have 
no other source of income and cannot alter their situation 
without some assistance. While it is totally unrealistic 

to consider full participant support within the current 
budgetary framework, it might be possible to explore means 
by which industry and government (Federal, State, and 
municipal) would cooperate in the support, if the total burden 
was not placed on these potential eniployers and if the pay- 
off for them was made very clear. This would probably require 
having industry and government as full partners in the planning 
and in the execution of the projects. Such an approach would 
have additional potential benefits for job placement and 
specification of job skills needed. 

(3) Experience with the first set of projects indicates that 
it is unrealistic to expect that an experience of this 
duration can create the equivalent or an undergraduate dearee 
in science or engineering, unless the participant already 
hd- that deqree.^ In other words, a physics project can ex- 
pect to have outcor^s equivalent to a undergraduate physics 
degree only with those participants that already have an under- 
graduate physics degree and are essentially reviewing; for 
those with chemistry or matnematics major, they will not have 
the equivalent of a physics major. But they will have a 
special type of inter-disciplinary science training that -is 
probably equivalent to a bachelor's degree, if such a degree 
existed. 

To achieve the equivalent of a specific undergraduate degree 
should be seen as a noal rather than an objective of this 
program, unless it is to be limited to proje( ts that pro- 
vide f>r review and updating for v/omen only within their 
field. Jn our opinion, the latter would be unfortunate, as 
many of the participants wished to change their scientific 
discipline. Further, the number obtaining jobs on the basis 
of having participated in these projects suggests that employers 
are willing to recoonize the v^alue of this effort. For women 
wishing to return to a scientific i»os1tion or the prepare 
for a more rewarding job, their maturity, stability and 
evidence of ability to complete the Career Facilitation 
Project are probably as important as the particular courses 
they have taken. 

(A) n is still on open quc^stion wht-thei dc.adenilc departments, 
in general, are re<illy goinn to hp ahle to respond fo an 
eff rt such as wonien in scKMKe. liep^r linen Is are will inn 
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to carry out a project as long as it is only a small deviation 
f**om what they usually do anyway, and the participants are not 
too different from what they would expect in thei** under- 
graduate or beginning graduate student body. But most of 
the women who participate in this program want jobs, not 
academic training, per se. This is likely to call for a 
program that is far different from a crash review with a few 
practical applications added that many departments would be 
willing to offer. 

The defense that most departments would give to the academic 
approach is that a scientist must have the theoretical back- 
ground to compete effectively in the real world. If so, 
academic departments are already prepared to do this; there 
would seem to be minimal gain to be achieved by having the 
Career Facilitation program. It would probably be as effective 
to offer free tuition to a selected group of women, and 
certainly less expensive. This would also provide greater 
freedom for the participant. Other approaches could be 
employed to provide the group esprit de corp among women 
graduate students. 

(5) As mentioned earlier, the Career Facilitation Proiects may 
be making unrealistic assumptions about the pool of talent 
available. The program evaluation study of the Career 
Facilitation Program now being designed should provide 
some of these answers. On the basis of the experience to 
date, it is debatable whether there is a large number of 
extremely well-educated, and academically motivated, women 
who will wish to have this type of experience. It is at 
least as likely tnat women with these qualifications do not 
need a project; they may well have already found other 
alternatives. And even when a project does locate well 
prepared participants, as several did, it is unknown whether 
this could be continually repeated if the project would be 
institutionalized. What the projects may have to deal with 
are women who are net highly academically prepared or do not 
have any particular interest in seeking higher academic 
degrees. This is a far different group than most traditional 
academic departments are prepared to deal with. 

The rationale for the Career Facilitation Projects need not 
include encouragment or discouragenient of the attainment 
of further academic degrees; what is critical is that 
alternatives remain open for the participants. A number 
of participants we spoke with did not wish to pursue 
graduate work, even though they might have been identified 
as havinn the potential for this. Hov/f -r, they might 
change their minds later ^.s they have irther experiences. 
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' What appears likely is t^at projects may well need to draw 
women who do not enter with the necessary academic prepara- 
tion or academic motivation that immediately encourages 
advanced graduate work. 

(6) It has emerged in these projects that a particularly large 
group of women who have an interest are those who already are 
or have beer, science teachers in the elementary and secondary 
schools. The pro-iram was not envisioned for this group, 

but rather for those who held degrees in the pure sciences. 
Yet many school teachers are looking for a change in career 
for d variety of reasons: lack of tenure, low pay, no jobs 
in the area desired, or simply that teachino is no longer 
rewarding. Reqardino teachers, timing of the projects becomes 
critical, as those who are currently teaching have contracts 
that must be siqned in the spring and they need to be 
informed early if they are to participate in any project. 

(7) Another concern that has emerged is that of the relatively 
large number of foreign-borr. women (some of v/nom are non- 
citizens) in the projects. In both 1976 and 1977, they 
represent a substantial minority, particularly in projects 
on the edst and west coasts, and along the southern border 
of the U.S. Reviewing credentials for these applicants is 
very difficult. Many of the foreign born and trained are 
extremely wel 1 -prepared in science, but are unable to locate 
d scientific position in this country. Others hold science 
degrees from foreign universities but are not particularly 
well trained. Many have the usual difficulties of lanquage 
and will present special problems for placement. 

Non-citizens are eligible to participate in these projects, 
but the Foundation may wish to determine as a policy issue 
to what extent this clientele should be served. 

(8) One aspect of the Career Facilitation Project that deserves 
further study is the importance of career development and 
job readiness skill learning. Most Of the projects included 
this, but there was considerable variation in approach 

and amount. Almost all of the participants we interviewed 
felt that the counseling, vitae preparation, job interview 
simulation, and other approaches used were helpful, although 
it was also clear that assertiveness training and group 
counseling techniques developed for the traditional female 
undergraduate must be modified for use with these women. 

What should be done to assist women in these projects to 
better understand their career opportunities and how to most 
effectively search for a ;ob cannot be identified without 
clearl/ specifying the nature of the participants; those 
who are employed will np^^J different inputs than those who 
have been out of Ihe work force for ^ substantial amount of 
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tme. However, it U evident that won^n in these projects 
exp**ess a need for assistance here, and it is reasonable to 
assu:ne that this is an area that can be forcefully addressed 
in project*^ of relatively short duration and intensity. A 
primary concern must be to increase the relevance of these 
activities for the non-traditional student, particularly here 
the mature woman with a science backqround and interests. 

(9) A final ibSue is the importance of the participant group's 
co^esiveness in the projects versus the opportunity to func- 
tdon in the institution as a reqular or nearly reaular 
student. It is very clear that a nuRiber of projects developed 
considerable esprit de corps and this was extremely helpful 
to many of the participants in netting through the work 
expected of them. For some women, this very well has been 
the critical factor; for others, while it v/as clearly 
appreciated. It was not essential. On the other hand, by 
allowing the women to operate not as a self-contained sep- 
arate unit, but more like other undergraduate or graduate 
students at the -institution, they have a broader opportunity 
to participate in that institut un and aaln experiences 
that a*e ;Tiore qeneral izable than those with the self- 
contained group might be. 

There seems little question that nany of the participants 
were in need of success experiences and an opportunity to 
be eas d into academic competition. Hov/ever, the evaluators 
have different minds regard inq whether this need by done 
through the cohesiveness of a self-contained unit. Several 
feel cohesiveness is extremely important, while several 
feel inteqration in the reqular proqram is more critical. 
One implication is that if a project is not qoinn to be 
strictly self-contained, there is still good reason to 
attempt to create an esprit de corps among the women in 
science departments by attemptinq some special prograrsning 
for Ihem. This is particularly true for the older students, 
who feel they do not fit into the usual academic mold and 
need the reassurance of others around them as they bejin 
to reestablish skills that may not have been used for a 
considerable period of timo. 

A C 1 a s s i f i c a t i 0 n o f P a r t^i^i J>an ts arid Projects 

While these 11 projects and the women taking part in them can 
hardly be regarded as a representative sample, certain cateqories 
emerae. Women bring different needs to these projects and the 
projects have different emphases. This is an initial attempt at 
a structure that matches participants* needs and project rationales. 
In the interest of hiqhliqhtinn the cateqories, the nature of 
both the participants and pn;ietts has been nreatly oversimplified. 
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Participants can be classified into one of three oroups; 

(1) Those who are out of the work force and who wish to return 
gradually. One typical example of the stereotype of this 
oroup is the wife and mother whose children have I'^ached 
the acie where she no longer feels the need to be in the 
home full time. Although she holds a degree in science, 
she may never really have been in the scientific work force, 
either having been married shortly after college, or having 

■ held a- job that did not really use her scientific background. 
Self-assurance and conmitment to a science career are 
likely to ba' problems. Her husband anJ children may or 
may not be supportive of the return to school. Even if 
supportive, there will be stresses due to the change in 
routine and she is likely to feel some pressure, external 
and internal, about being unavailable for family activities 
and responsibilities that prevnusly she could carry out. 
She is likely to want a part-tii • job at the end of the 
project. 

(2) Women who are willing to make a full-time coimni tmen t to 
entering a science career. This woman is very different 
than the one described above as she has decided that for 
her it is necessary that she enter or reenter a scientific 
career on a full-time basis. , She may be married and have 
children, although it is le5t likely than in the first 
group. Even if she has child-en, she chooses to return 

to a career much earlier than the woman in the first 
group, often while the children are quite younq. Her 
decision to take part in the project may be linked to a 
personal change in her life, such as divorce. In fact, 
she nay need a job for economic survival. In contrast 
to the woman in the first group, coimiitment and self- 
assurance are much less of an issue. She knows far more 
where she is going and why; thus, her participation is 
much less likely to be tentative. 

(3) Women who are already working who wish to shift careers. 
This woman already has a science position, but is dissatisfies 
with what it provides. (A pre-college science teacher is one 
example.) She is also less likely to be married and have 
children than the woman in group 1. Unlike the women 
described above, she is more likely to be working because 
sh« economically must, and finances are therefore much 

mo'-e likely to be critical. Location and scheduling of the 
project such that it can be coordinated with her job will 
determine whether she participates. If anything, she is 
ev^n more goal oriented than the wonien in oroup 2, because 
she knows exactly what ^»>« wdnts the project to do for her. 
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She is also less likely to have academic interests or 
motivations to do advanced qraduate work. 

There are also three types of educational experiences 
that the projects could provide, plus a fourth, default 
opt'cr. which is no specialized project at all. 

A. Updating;. This project simpl;/ attempts to provide 
intensive review with some introduction to new content 
areas and instrumentation. Given the limited amount 
of time available, the material is necessarily tele- 
qraphed and somewhat simplified, but is quite broad 

in its coveraqe. This approach makes no claims to 
being a career preparation beyond that which an under- 
graduate science deqree provides. Selection is probably 
less critical for this program than for the others 
discussed below, as long as the participants have some 
basics and can handle the mathematics required. 

B. New career direction. This approach definitely makes 
claims for providing a new career for the participants. 
It attempts to retrain or to redirect on the basis of 
the background of the participants. There is little 
emphasis on updating, beyond what normally occurs in 
any course as a precursor to new learning. The back- 
ground is assumed, and thus selection becomes critical. 

C. Combination of updating and new career direction. This 
project attempts to have some of each of approaches 1 
and 2. It is probably most like what was actually 
done in most of the projects. Selection is somewhat 
less critical than with option 2, but certainly rnore 

so than with option 1. The difficulty with this 
approach is one of time in the attempt to fit too many 
activities into a limited number of hours. 

0. No program. Certainly one option' is to have no 
specialized program, but simply to allow women to 
participate in the existing instructional programs 
of various institutions. It is included simply to 
examine what would happen to each of the different 
groups of participants if some kind of program such 
as Women in Science did not exist. 

The three groups of participants and four project options have 
been combined in Table 1. Any conclusions drawn must be heavily 
qualified, aad neither projects or participants willever occur 
in the simplistic manner in which they have been presented. Yet 
there are some general trends that efiierge. 
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(1) For women who are out of the work force wishino to return 

gradually, the best project option is updating, as new career 
direction or a combination would probably require more commit- 
ment than they are ready to give. While participation in 
the more intensive projects is quite possible in the future, 
there will need^to be an interim stage that gives these women 
an opportunity to test their luotivation before a full 
commitment is made. 

It bears repedting that projects targeted on women gradually 
returning to the work force must recognize the need to 
encourage and fost^cjrigti vation and commitrnent. Projects 
cannot assume thatthe coimitment will already exist, as 
the lifestyle change faced by these women is bound to create 
confusions and self doubts that may be reinforced, both 
subtly and openly, by family and friends. A return to 
school or to the work force is all too often seen as a 
rejection by those close to the woman. 

Assuming there is no special program available, some of these 
women will return to school on a part-time basis. However, 
lack of any support group would indicate low probability of 
completion, at best a long period of time for this to occur, 
and possibly not in science. 

(2} Women willing to make a full-time commitment will probably not 
be satisfied%/ith just the updating approach, but will wish 
something more clearly career related. The combination program 
could be vpry appropriate^ with its emphasis', on review a^ well 
as career preparation. The real issues are qoing to be 
whether such projects can realistically covert both updating 
and skill acquisition in'a reasonable time, a\id whether 
jobs actually do result. These are major hurdles and will 
require careful selection of participants .to %ke advantage 
of the opportunity. \ 

Without a special program, this is tlie group mdst likely to 
return to school, as the conunitnvsnt and focus of these 
women will r*esult in some action taken. Whether they return 
to an academic background and educational setting or search 
for a job inxiiediately will be determined by economic 
considerations. Those with strong academic credentials may 
receive assistantships, and they will probably 'return to 
school; those with more marginal credentials will not and 
they will probably be lost from the scientific work force. 

(3) Women who are already working will need the least amount of 
updating, unless they are currently in a totally unrelated 
field. The critical issue is economic; they will participate 
only to the degree that it ^s economically feasible for them 
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to do so, and the experience gained will lead to a position 
that is better than wha: they already have. A new career 
direction is what they want, and the project will work if 
it meets these requirements. Experience has suggested that 
employers will not provide the support for these programs; 
if they are interested enough in the woman to provide support, 
they will also resist any effort that might lead to losing 
her. 

Without some type of special program, some of these women 
will take courses, even an M.S., where the^job pay-off is 
clear. However, they are not particularly interested in 
courses simply out of academic motivation; most will find 
the benefit to be too little for the cost and effort 
^ required. 

Recommendations 

From the conclusions and observations drawn, the following 
Teconniendations are made: 

4 

Program Guide lin es and Propos al Revi ew Procedure s: 

(1) Proposals should clearly delineate who the project is 
targeted at, the specific activities that will occur, and 
the expected outcomes. 

(2) Proposals should identify a clear need for the project 
which includes evidence of an adequate pool of potential 
participants in the immediate area. If such a pool does 
not exist, the proposal should provide evidence that 
appropriate women will move to participate in the project. 

(3) Proposals should clearly outline the publicity procedures 
to be used and the probability of success that might 
reasonably be attained. Special emphasis should be given to 
matching approaches to be desired participant types. Where 
the number of applicants is likely to be low, publicity should 
go beyond announcement of the availability of the program to 
techniques for encouraging participation. 

(4) In addition to requirements already in the guidelines, 
proposals should specify evaluation procedures that will 
indicate how prerequisite knowledge and skills or participants 
will be determined, what feedback procedures will be employed 
for informing project staff and participants about progress, 
and how knowledge, skill, and attitude chanoes of participants 
will be judged. 
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(5) Proposals should outline a plan for institutionalization 
that details what steps will be taken to establish the 
viability of the project that do not depend on perpetual 
federal funding. 

Career Fac ^i lit ation Program Directions : 

(1) The program should experiment with cooperative project 
ventures involving universities, government and industry 
that v/ould provide participant support and Job experiences 
during the project. 

(2) The program should explore v/hether academic departments are 
appropriate locations for career projects; perhaps direct 
funding to industry or training centers v/ould be more effective. 

(3) The program should experiment with more projects aimed at 
upgrading skills of women with less than superior academic 
preparation, or with inapprorpriate preparation. To what 
degree can English majors be retrained for science careers 
using the Career Facilitation, approach? Which science , 
careers? What are the critical elements in success and 
failure? 

(4) The program should experiment with various approaches to 
group cohesiveness among project participants. Is it 
essential for the project to be self-contained? Will 
participants develop their ov/n cohesivenes if not self- 
contained? What are the important components in establishing 
cohesiveness? 

Science Education Directo rate: 

(1) The Women in Science program sliould be moved from the Science 
Personnel Improvement Division to the Development and Research 
Division, or research and development units should be created 
within the SPI, and by implication, the SERi Divisions. If 
the latter is chosen, it must be recognized that the block 
(jrant strategy is likely to be of limited value for R&D; 

most of the av/ards will probably be one-of-a-kinds , with 
^ar more intense monitoring than is possible in block grant 
programs. 

(2) As a f 1 recommendation, the Science Education Directorate 
should u:>e this study as a model to be employed with recently 
established programs. Without great expense or unreasonable 
time demands, it provides program staff and OPl with an early 
working knowledge of how tfie projects are operating and 
problems encountered. An optimal time is during the second 
year of operation, as was the la'^e herx'. There is seldom 
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enough time between making the first-year award and preparinq 
the second year guidelines to expect to make any pronram 
changes then. It is in the third year that channes can 
realistically be made, and this type of study provides 
information for that purpose. We also used the study 
results in the individual review of third year proposals 
as the competition was limited to the^ll FY 76 projects 
and all had been visited. This will not likely be feasible 
for other, larger programs but the general sumpary should 
be useful to review panels. 
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Table 1 / 

Matching of Participants and 
Projects in Career Facilitation 



PROJECTS 


Women out of work 
force wishin^ to ^ 
return gradually. 


^PARTICIPANTS^ 

Women out of work force 
willing to make full-time 
commitment. 


Women already working 
who wish job change. 


Updat inq 


Best match if project 
is operated p^rt-time. 


May attend if given full-time. 
Probably not career-oriented 
enough for this group. 


May participate if scheduling 
is appropriate. Probably have 
less need for this than other 
groups. 


New 

Career 

Direction 


Probably too much work 
and too much cormiit- 
ment for this group 
without some transition 
: phase. 


Will probably work if the 
problem of up-dating ii> not 
too severe. 


Best match if project has 
appropriate scheduling, the 
shift is realistic in terms 
of background, and jobs are 
available. 


Combination 


j P>^obably too »nucn com- 
1 mitment but may provide 
i a stepping-stone it the 
project extends over a 
substantial period. 


Best match if full-time 
jobs are a strong probability. 
Financial support-^ill be 
critical for many.\ 


Probably will not work as the 
time commitment is too great 
for the potential pay-off. 


No ProQrar 


May take occasional course. 
; Will miss the group support 

and be less likely to con- 
i tinue. Will take sub- 
! stantial amount of time. 


Many will become full-time 
students if it is economic- 
ally feasible. 


Some will attend night classes 
if the pay-off is clear. 
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I. General Information 

Site: Americdn Unive»^sity, Washington, D.C. 
Project Director: Dr. Nina Poscher 
Focus: Chepn'stry 
« Budget: $108,410 

Expected Number of Participants: 40 

Date of Visit: June 2, 1977 

Evaludtors: Frances Lawrenz, Conrao Katzenn^yer 

II. Project Overview 

The American University Project provides an intensive review of 
undergraduate chemistry in four areas - physical, organic, analytical 
and biochemistry. The project is organized as a separate entity 
within the Chemistry Department pronram. Students participate as a 
group and oenerally do not take other regular courses. 

The project's instructional program consists of lectures and labs 
in the four areas of chenistry; each is oiven in a block by a 
different faculty menioer. Fifty percent of the time is spent in 
lecture and 50^ in the lab. Lectures on job placement are included 
in the last week of instruction. Two different sections of the 
project have been run: Fall '76 and Sprino '77 semesters for a total 
of 28 weeks, four hours per day, 5 days per v/eek; and an intensive 
summer section of 14 v/eeks, 8 hours per day. Twenty-one students 
participated during the academic year and 10 during the supmer. 

Americarj University is a private institution located in the Northwest 
seciioo of ^he District of Columbia. If. offers a full ranne of under- 
axd.(\jdile and nraduato pronrans throunh the doctorate. It has a total 
of approximately 13,000 students: 6,000 undergraduates, 4,000 grad- 
uate studentb, and 3,000 non-degree students. The Chemistry Depart- 
ment has 1» fac.ulty nienbers, 35 undergraduate majors and 78 graduate 
students. 

HI. On-Site Procedure 

The two of us spent the entire day <\l American University. We attended 
a lecture on polyiMor^ a^^d observed laboratory activities. We spoke 
with the Project Director, three fdcult/ members involved in the 
project (one was on leave), the Chainikjfi of the Chemistry Department, 
the Associate Provost for Academic Development, and 10 of the 20 
participants who had conplet^d the proiert during the academic year. 
He did not interview current purri< ifuints ds they fidd lust started 
the progran.. /ie a1 j rfvu-w:_'d file- !viUridl'> on dpplicinfs. 
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IV. Process Evaluation 

The impetus for the project came nrimarily from the Chemistry Depart- 
ment, which has a strong coiiinii tmenc to the education of women. VJith 
four female faculty members, American University's Chemistry Department 
is the second largest in the country for female ^'acuity representation. 
The University does not have a larqe proqram in continuinq education. 
The administrative outlook was that the project v/as runnifiq well and 
posed no problems. The feeling was that it was a philosophically 
sound idea, and as it required very little of them, they were willing 
to have it. There is no lonq-term institutional commitment to continuinn 
the project. 

The Project Director is an Associat*^ Professor and also a Dean. She 
is very active in professional orqanizat ioris and has obvious stronq 
organizational abilities. The project's instructional staff are all 
experienced teachers and researchers with considerable interest in 
the project. 

The women's program had the use of a general chemistry lab and laroe 
seminar room, and instructor's time was arranged to allow them to 
teach multi-hour periods. However, some scht^duling difficulties were 
encountered during the academic year. The v/omen were not scheduled 
into an organic lab for fheir organic component because other classes 
were in it, and the classroom was preempted occasionally for various 
other uses. 

The participants had access to olher campus facilities, particularly 
the library and the computer center. However, they had exnerionced 
some difficulty in the use of the library as tfiey we^'e on 'dmpus for 
only a short period of time and found reservations ^or over-night 
books and other procedures did not fit their 10 - d schedule. 

The educational program provides an apf)ropriate mix of activities 
and it is focused at an appropriate level. Lecture^ begiri with simple, 
interesting applications and then move to more formal, structured 
learn I ^g. U provides a basic review of undergraduate chemistry. 
The review does not have the breadth of the underqraduate curriculum, 
but does provide a considerable depth in the topics covered. The 
balance of the lecture and lab appears to have worked v^ell. The 
opporturr'^'y for experience with man/ types of instruments dnd laboratory 
procedijrps has been a definite plus. 

Publicity for the project was handled primdnl/ throu(|h advertisements 
in the newspaper and in the Chemicjl and Enoineerinn News. In fact, 
many of the participants heard of the project throuqh word of i.;outh, 
e.g., through scientist husbands who may have seen tho advertisements. 
Selection ()rocedures ehiphasized undergraduate chemistry background and 
general science traininn. Interview impres-^ion clayed i major role 
in decision, in addition to the materials submitted by tlu- placement 
procedure in the project; however, the Chemislry Department has an 
informal network to many potftial enpio/er'> in the Udshinqton, D.C. area 
and has expended considerabh '^ffo.t in |)ut)1ictznn the projects and 
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Kanagemenl of the project in the first phase was hampered by the 
short lead time as they chose to begin the program in fall semester 
only two months after the award was granted. There were a number of 
initial difficulties, particularly in the delay of the delivery of 
the equipment caused by the United Parcel Service :>rrike at that 
time, but the difficulties encountered early in ^he tall semester 
were overcome. The project is now in its second round of participa-.ts 
and is running very smoothly. 

The staff is well suited to the project. The Project Director oversees 
all of the aspects of the project in a very competent manner. She 
does not stay in close contact with the individual participants but 
rather leaves this to the ihdiv'dual faculty member. All faculty 
members are in sympathy with the philosophy behind the program and 
are committed to helping the women succeed. They appeared flexible, 
willing to change content as needed, competent, and genuinely 
interested in the students. They spent much more time than" required 
v/orking with the students, particularly in lab, and are enthusiastic 
about science, transmitting this to their i>tudents. 

The participants have varied back<jrourids Host have undergraduate 
chemistry majors but there are a few from biology and other scic?nces. 
Overall, they were C+ to B+ undergraduate :>tudents. Age varies 
widely, but most have been out of school for a number of years. 

The participants are enthusiastic about the program and apparently 
studied hard. They appear self-confident of their ability and pleased 
with their accomplishments. They feel that participating in the 
project involved a great effort on their part, and they were reluctant 
to give any nore, e.g., buy books. Many of them have restrictive lob 
requirements (e.g., part-time or work at home) and were somewhat 
disturbed that the jobs available did not fit those requirements. 
They would have liked a mucti more extensive effort in ]ob placement 
jn the part of the project. The general feeling seemed to t>e: 
'I've v/orked fiard and I deserve a job." 

V. Outcome Evaluation 

The project has increased the pdrticiparu^ lab skills, t,elf (onfidence 
and theoretical knowled^je of chenibtry Gdins were demonstrated on 
the chemical society examinations enpluyed. 

Participants felt they had benefited trov* the experience It is 
their fe^iing that very few of them were ready for (jradudle work Ui 
chemistry at the outset. After fidvin.) lite proi^ct all fell they ^ould 
do daster's level work dwS several are in fdci doiiKj this 

It is too early to make a judgmfnt ori u>h emeni ()U\*tr Uiau 
the four who had already located a job auA the two wh(j hnve < hot.en 
to continue in graduate school. The p<jrticipant'.> v^urd (onsiderable 
concern about finding a ]0h, but fdCuUy members felt th.il .ill would 



incited succeed in time, even those seeking part-time work. As the 
faculty at American University are in close contact with luost of iht- 
uotential employers m the area, this appears likely to oixur 

The departrijent and American University are also likely to bene^n 
from the presence of the project. The faculty was nupre'^.^t-*! wifN Mk- 
capability and especially the motivation of the qroup. Sevt-r<jl 
coimented on how much more rewarding the instrut ticn of ".is qroup 
was than the typical undergraduate or beginnijjn nraduat iJass. 

For the institution, the project orovides one means U/ wnitn 
American University cari move into the areas of continuirw) educdtion 
and women^ studies. As AU has not had major (ommitments in these 
areas in the past, this could provide a first step m reo^ientinc} the 
faculty directly involved as well as the inst.iutiuf» as a whdle. 

VI. Summary of Reactions 

The project has been successful in identify inci wofien wfio needed 
ui .iatiny in chemistry and prpvidirHj theui with useful and appropriate 
material. While it is inipossible to provide the equivaler^t ot a 
bachelor's degree in two half time semes?,ers, the f^roiett has 
achieved a great deal in the time alTov/ed. It was probably a nnstake 
for the project to attempt to beam in the fdl! semester with fh-j limited 
lead time possible. However, they toped well with the problems. The 
participants are very enthusiastu about the f>roject and it is clear 
that where many were only considerinu the possibility of luoKinq 
for work before the project, a great proportion will now be actively 
seeking a job or more advanced training 

VII. Rec(iPJ«iendat ions 

Ihere are three areas where project cfidfigos night be made: 
(I) attitude development, (^) conminication, ^nd (3) study. It might 
be beneficial to provide attitude development to encourage a stronger 
areer orientation in the participants. This would help the proiect 
achieve more impact on the numbers of vnmeu employed in the sciences. 
It IS apparent that one of the project's tasks is to in( rea^e the 
professional commitment of these pat r i« iijarits, Wh^ - th:s has 
happened, it might be qiven a more ceritral focus. In the area of 
conenunication, more fonnal channels fur expressing dissatisfaction or 
giving suggestions might l)e developed. This rould be ai compl ished in' 
conjunction with a more extensive foriMdtive cvaluatiori effort. In 
addition, more time might have been spent with the i^ar t u i()ants on 
establishing methods for personal contact and sJippc^rt and on intro- 
ducing and explaining the purp(jsc and e^pei la t ions of the project. 
There seeried to be little provis'or» fur study tire i/r >tudy facilities 
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For the Career Facilitation component of the Women in Science 
program, the followino suggestions are offered for consideration: 
0) There could be considerable gain if the projects could be linked 
with part-tine internship experiences in industry. This would help to 
ease financial burdens and provide practical training. It piiqht 
also be an effective means of placement, offering both the woman 
and the potential employer an opportunity to become acquainted in the 
work settinq. If the faculty reaction to these women ts any indication, 
they are likely to do very well in internship placements and minht 
even convince them of the value of part-time positions. However, it 
is unlikely that niost industries will be willinq to absorb the total 
cost. Perhaps they would be willing to split the cost, with NSF 
picking up the rest. 

(2) A major function of d Career Facilitation Project that deals with 
part-time participants is to instill career connitment. This should 
be clearly stated in the guidelines and project proposals should be 
judged on the probable success of their plans to accomplish this. 
Having such a requirement would sensitize participatinq faculty 
members from the beginning that their efforts must extend beyond 
the traditional academic role. 
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I. General Information 

Site: University of California at Davis, California 
Project Director: Dr. Richard Dorf 
Focus: Engineering 
Budget: $64,531 

'Expected Number of Participants: 20-40 
Date of Visit: July 19-20, 1977 
Evaluators: Alma Lantz, M. Joan Callanan 

II. Project Overview 

The purpose of the project is to retrain women with degrees in math and 
science so that they will be eligible to enter the job market as 
engineers at the B.S. level or will be able to compete successfully 
in graduate programs in engineering. 

A recruiting plan attracted 40 women v^ho earned B.S. degrees in 
mathematics, physics, chemistry, computer science, or engineering 
no less than two, nor more than 15, years ago. Applications were 
received from 87 persons; 58 of them were accepted; 40 of these came. 

Particip'^nts will receive an educational experience which gives them 
a core of fundamental engineering courses and v/hose format takes into 
account their needs as reentry students with family and job responsi- 
bilities. Participants will attend an intensive two-week, on-campus 
summer session to review mathematics, physics, and computer programming. 
Throughout the remainder of the academic year they will commute to 
intensive weekend instruction sessions taughc in the Bay area, initially 
at least at the Lawrence Hall of Science. A second two-week summer 
session will complete the program. All women will be offered the 
opportunity to gain practical experience throuqh cooperative engineering 
jobs. Assistance with placement in permanent jobs will also be offered. 
Participants completing the program will receive extension credits 
and a certificate of completion. 

The sponsonng institution for the program is the University of 
California at Davis. The University is part of the state system, and 
all high school seniors in the upper 12 1/2 percent of their classes 
are eligible as students. The student body has an enrollment of 
approximately 117,000 students, concentrated in the sciences, aoplied 
science, engineering and agriculture. The university has a large 
"work-learn" or internship program for its students. 

The project is housed in the I x tended lea tuning Division. The University 
Extension is tfie continuing education service of the University of 
California enrolling about ^2,000 students. il.C, Davis Extension 
programs offer individuals opportunities for personal growth and 



professional development in 29 northern California counties. 
Although many programs are designed for those who have attended college, 
most courses are open to any adult v/ho can benefit from university level 
study. . 

Extension programs cover a wide range of subjects and employ a number 
of unusual teaching techniques. The programs vary in length and for- 
mat, from one-day conferences and short lecture series to courses of 
two or more quarters and certificate programs ^-equirinq up to several 
years to complete. 

The University Extension also has a small part-time degree program 
for engineers and for nurses, although these programs are theoret- 
ically being phased out. The division also offers various kinds of 
counseling and courses for reentering students. The division has 
systematically attempted to address some of the needs of reentering 
women students, e.g., the University Extension's Women's Program has 
reached an estimated 900 women over the last two years of course 
offerings. 

III. On-Site Procedure 

Tuesday, July 19, 1977 

6:00-8:00 PM Dinner at Dorf's 

McCoy - Extension Specialist 

Soderstrand - Review Math Teacher 

Frohreich - Project Coordinator 

Dale - Computer Sciences Teacher 

Callanan - Evaluator 

Lantz - Evaluator 

Dorf - Project Director 

8:00-10:30 PM Meet with participants, Tercero Lounge 

Wed nesday, July 2 0, 1 977 

8:00-9:30 AM Breakfast with Mike McCoy & Donna Fronreich 

and Stephanie Twoniey - Project Evaluator 

':;^: 30-10:45 AM Examine project records - UNEX conference room 

11:00-12:00 N Sit in on Physics clas^ (Roessler Hall, Room 66) 

12:00 N-1:00 PM Lunch with Physics instructor (Udlt Wyckoff) and 

EE Lab In tructor (Ed Fields) 

1:00 PM Sit in on it Hdl> 

2:00 PM Meet with biO f 

5:30-6:30 PM Dinner, Tercero Dinuu) \\.\\\ 



6:30-9:00 PM 



Student infornial ineeting with Uor f 
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All persons listed on the schedule of dctivities, including the 
entire group of participants, were interviewed. Student applica- 
tions and files, professors evaluations of students, and class- 
room instruction were observed. 

IV. Process Evaluation 

The project objectives are closely connected with those of the 
division, e.g., providing nontraditional education for the non- 
traditional student. It is at odds, however, viith the way that 
the University, as a whole, envisions its mission, e.g., the 
university is generally geared for the 18 year old "straight 
through" student. 

The staffing of the project appears to be typical for the Extension 
Division, (drawn primarily from non-faculty) and contracts have 
been drawn up on schedule *wi th the visiting faculty members. The 
facilities available for the suiTimer sessions on the Davis campus are 
adequate and pleasant, including dormitory space, eating facilities, 
engineering labs and Cidssrooms. There v/as, of course, the inevitable 
problem with obtaining adequate computer time that appears to have 
been resolved. The weekend sessions will be held initially at the 
Lawrence Hall of Science in Berkeley, an outstaridinq facility for 
this type of endeavor. No arrangements for weekend housinq have 
been made by the project staff for the weekends, and this housing 
may present a minor problem for the participants. 

The educational component includes a review of math, physics and 
programming, courses in circuits, statics, properties of materials, 
electronics of circuits and systems, dynamics, fluid mechanics, 
mechanics of materials and chenno-dynamics and a two week session 
in instrumentation systems. The content of the course was devised 
by the Advisory Board. The standard engineering curriculum was 
presented to the board, comprised heavily of industrial representa- 
tives, with a few faculty members. The advisory committee aqreed 
on the critical elements that needed to be included in the curriculum 
and instructors were asked to. structure their courses around those 
critical elements. It is anticipated that this will produce a strong 
preparation, and reflect in high scores on the National Engineering 
Exam to be taken at the end of the project. The absence of focus 
on theory, hov^ever, may be detrimental to th0i>e wishing to pursue 
graduate education. 

The students have also had field trips to tv/(v^^ndus tries to meet 
and observe their female engineers. While tliei>e role models were 
not met by the evaluation team, Ihe participants consented that none 
of the role models had "historically intact" marriages. The delivery 
of the courses wi^^ be fairiy traditional classroom insLru^tion in 
concentrated time periods, e.g. , two v^eeks during the summer (about 
ten ;,ours a day) and 26 weekends (also ten hour days). 
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The publicity for Lhe project was a mixture of traditional and 
nontraditional means. The traditional methods included advertise- 
ment in catalogues and letters sent to alumni. Most of the response 
was solicited from nontraditional direct advertising in a variety 
of local places (e.g., NSTA journal, ads in feminist credit unions 
and bookstores, San Francisco Chronicle, etc.). Judging from the 
response, the publicity must have been good. 

The participants were selected by a screening for the minimum require- 
iTientS'-adequate number of courses in math and physics, bachelors 
or masters within the last 15 years, and so on. The applicants were 
asked to send their transcripts and to complete some essay questions. 
On the basis of these documents, a committee of three (one representa- 
tive from private industry, one from the public sector, and the 
project Coordinator) selected approximately 60 from the 87 completed 
applications. It was commented that time and opportunity to interview 
the applicants v/ould have been helpful. 

Evaluation procedures--Very detailed evaluation procedures are planned. 
These procedures include tracking participants, those selected but 
not attending, and those not selected. It is a comprehensive evalua- 
tion, and if an error is being made, it is in the direction of excess. 

To date, counseling by staff members has been somewhat sacrificed for 
course content. The actual format, scheduling and content of the 
counseling activities has not yet been definitely developed, although 
a night "rap" session was observed by Joan Callanan. The principal 
Investigator has expressed the opinion that more extensive counsel my 
should be conducted with the participants. 

Management of proposal development and project activities are split 
between three principals. Dr. Dorf, the principal investigator, 
has key management responsibilities and nas maintained close contact 
witTi the project by serving a variety of roles including lab assistant, 
counselor and social visitor. Ms. Frohreich has overall project 
coordination duties, and Mr. McCoy has responsibility for obtaining 
course approval, conducting negotiations with faculty, ubtaining 
space, and so on. None of these people will act as faculty; 
rather the Instructors have been drawn from the university and 
industry 

In general, the project is or) schedule Soii?e miuor slippage in 
screening applicants occurred and some of the counseling activities 
have not taken place. Wore importantly, the participants were 
promised a course and r^eference outline prior to project initidtion 
and were disappoint^^d that they did not receive ore. A flight 
logistical problem has occurr^ed t)ecciuse the proiect coordinator is 
a consultant living in another town Previously, bhe had to send 
letters to Davis to- have ttierp Ly[)ed, etc , alth0u<)h support st<jff 
is going to be made more av^nldLle to her In qeneral, the project 
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seems to be running fairly smoothly considerin9 the disparate loca- 
tions and division of duties of the principals, although they report 
spending more cnan allocated by the budget. 

The project director appears to be very committed to the project, weH 
qualified to complete it, and is well liked by the participants. The 
most visible other staff member is Ms Frohreich. Ms. Frohreich, 
with a background in counseling, is also committed to the area, 
well qualified and well liked. There will be eight individuals teaching 
the various sections, three of whom will be women Four of the faculty 
were interviewed by the evaluators. The faculty members were very care- 
fully chosen for teaching skills, background qualifications and industry 
experience. Dr. Nell Dale, Project Director of the Facilitation Pro- 
ject at the University of Texas, volunteered to teach tne computer 
science review course. She Is living in the dorms and is very accessible 
to the students. The faculty members we met were pleasant and not 
condescending. 

Advisory Commit tee- -The Advisory Committee is^'composed of 15 members 
including Dr. Dorf, who serves as Chairman. Five are from univer- 
sities, nine from industry or government, and one from the Commission 
on the Status of Women. Several of the 15 are women. 

The participants appear to be distinctive in several ways*. First, 
tl^ere is a.high proportion of participants witn Asian backgrounds: 
FSlipino, Vietnamese, Japanese, Chinese. Secondly, ^a majority were 
employed at the inception of the program, and about five of these 
Women are retaining their jobs. Of those employed, 17 were high 
school teachers who felt that teaching was a dead end for them. 
About 13 of the participants are currently considering graduate 
School . 

'fhe women appear to be at least average in Intelligence, and above 
iaverage in motivation and commitment to the project. Many stated 
'that they had been actively looking at engineering careers prior to 
/reading the announcement of the program. Their commitment is 
evidenced by the $1,000.00 they expect the program to cost J and 
the arrangements that had to be made for their families in order to 
attend the two week session. All appeared to be putting a great 
deal of effort in studying and sounded like a typical group of fresh- 
men in moaning about their workload. The enthusiasm and spirit of the 
group was high. Tne enthusiasm was enhanced because of the group 
experience, the commitment to getting an engineering job, and their 
perception of influencing the form^of the program. 



Some of the j)articipants felt thdt dvm Idbi i ity of loan funds 
would be helpful. Only a few felt that the program should not 
cost the participant. 
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V. Outcome Evaluation 

Because of the recency of project inception, very little- about outcome 
on participants can he suooested. A slinht, but probably favorable 
impact on the faculty may be expected; e.q., industrial oersonnel 
inav qain increased understanding of the oroblerns and capabilities of 
these and, similar women. Althouoh the project has named ..uderate 
visibility, it is not a novel approach for the Division ot fxtended 
Learninn and will not likely affect the attitudes of the institution 
It will, however, increase their capability in continuino to offer 
this and similar courses. At this point there is no known impact on 
other institutions. 

Dean Dorf is enthusiastic about the oroject and has (onsidered a 
variety of ways to continue the proqram in the absence of NSF fund Inn. 
One possibility that he is currently planninq is to continue the 
intensive on-campus summer review as developed throuoh the NSF nrooram 
and the career developnient throuoh the Extension Division, with the 
enqineerino courses content beinn absorbed the fnqineermn Depart- 
ment. Some of the noncompetitive "spaces" reserved for reentering 
students may be used for this purpose. Another alternative men* 
tioned was to offer it as a "for fee" course throunh the fxtended 
Learninn Division, leading to a certificate, althounh the price to 
the participant was expected to be at least SI ,500 if this alter- 
native was chosen. We received mixed comments regarding the supportive- 
ness of the Dean of the Ennineerinq School , v/hom we did not interview. 

^n. SufiMnary Reactions and Recommendations 
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None of the features of the program can be judtjed negative at this [)fiint 
However, we have some reservations about the impact of a consultant 
living in a^nother city running the program Further, greater use 
might be made of nontradi t lonal instr uctiond I methOiJs such as CAI 
or TV capabilities. We alsf) conctjr with tht- (>art icip^n^s (hat 
the availabilitv of low interest lodn^ .>hould l>. explored The 
women perceived tlie all female environhient to be an jsset, and 
expressed some 'desire for ddditional guidance and counseling 
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activities. They expressed some concern about the absence of 
degree. ^ 
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I. Gfeneral Information 

Site: Chestnut Hill Colleqe, Philadelphia, Pennsylvania 
Project Director: Sr. Mary Kieran McElroy 

Focus: Interdisciplinary - Biochemistry, Biology, Computer Science 
Budget: $34,379 

Expected Number of Participants: 25 - 30 
Date of Visit: September 19-20, 1977 

Evaluators: Dr. Charles Bertram, Ms. M. Joan Callanan. and 

Dr. Lafe R. Edmunds 
* 

II. Project Overview 

Scientific Update for Women is an interdisciplinary project of 15 
weeks duration designed to acquaint the particip with the new 
theories and latest techniques in biology, chemi^^ , and computer 
science. The women were selected into three group, of ten each, and 
each group was assigned to one of the three four-week courses. 
They will rotate toother courses until each woman has spent four 
weeks each in biology, biochemistry, or computer science. Lectures 
and .ther prepared exercises are planned by faculty resf^onsible for 
each of the three courses, and the women will be given some career 
orientation during the final two weeks. The project beqan September 13 
and is scheduled to terminate on December 20, 1977 

Chestnut Hill College is a Cd^iohc libera] artb colle-je fur women 
with an enrollment of approximately 650. The undergraduate student 
body is all women and mostly from the inmediate geographical area. 
Some older persons of both sexes are enrolled in the tori'tinuinq education 
program, which was begun five or six years ago. One major emphasis 
of the college appeared to be professional, and especially pre- 
medical, pre-dental, end other professional medical areos Therefore, 
Chestnut Hill has a comparatively strong science department, and 
especially in chemistry, biology, and biochen.i stry . f-or example, 
29 biology and 27 chemistry/biochemistry courses are listed in the 
college catalog. 

III. On-SUe PrCv' dure 

The information on which this evaluation report is Lased was obtained 
by several "on-site" procedures. The three evaluators arrived at 
Chestnut Hill at 2:00 p.m. and were qiven an orientation to the 
project by Sister flary Kieran, its director. Ihe team visited 
with the college president, and then the studeni dean. 

Beginning at 3:30, the evaludlors inter viev/ed eacti of tlie three 
persons responsible for the courses foi a[)proximatel y thirty minutes 
each. Sister Evj Marie lynch is teaching the bioloqy courses, Sister 



J/ 



Ann Michael Joyce the Luiupuler science, and Si^^ter tit-lr-n burke is resf^ons 
ble for biuLheniistry The evdluators obs^^rved the laboratories, the 
instrumentation and e(]u ipi'ient , the coinputer ten.nnal, the "kiddie 
corner" where the returrnni) women mav leave thei«" cnildrerj, J then 
had dinner with members of" the Chestnut Hill staff. 

Beginninc] at J:in) d u' the tollowirKi mornin^i, for apprc^ iiiiatel y one 
hour, the evaluaturs interviewed the Directors of Career Placenent, 
Continuintj Educatiufi, Women in Manaui^nient , and Co()[>era 1 1 ve Education, 
and then dis^^ussed tne NS^ proieit with 16 of the participating women 
in a v-jrour) for another hour and a lialf. After havin(| lunch with 
colleje -.taM, tfie evaluators examined the files o^ the W women 
who were .ULefited into the project and the ip()r(M una tel y 30 who 
were ^juah^ied but were placed on ari alternate list because of space 
1 imitations Ihe evaluators briefly visited the classrooms and 
laboratories where the participants were "in class" before leaving 
Chestnut Hill at J . 30 p.m. 

The evaluation report ^s therefor^e bd^ed on impressions resul tinq. frof^ 
staff and fa^.ulty interviews, insf>eaiorj of equipment and facilities, 
student interviews, ^nd examination uf fit'\. in addition, the 
evaluators studied the project wM4)f,bdl, cui.i syllabuses prepared 
by the instructor^, the colie^'e cat^loM, afui oUier inaterial 
descriptive of Cfiestnut HilL 

IV. Proce:>^ L hijlhon 

Chestnut iiiT' (.nllt:foe was h);;rKle'» ]\\ Hr^l b tUt- \) Jt^r\ or Josepf^, 
and rest^ or; u tlu ee ent ury fj 1 d ^rjclit^on at coi'Sin ti:ten I to tl^e 
ed'jcati(;n <)' v.or>erj the Sisters have been guided b/ the corwiction 
that ')n int' v'-ducdLiort of woiueri larntHy dei^cnds tlie future of society." 
As "'ar / f lercjfi stated, tht- '.rJets rne ornnnal "women's 

libber"/' llvy believL* that woiuer^ need to {>e t rd i ned fin ureater 
responsibi I ? 1/ in sot let; arid gld<il / . » cept the wohien ' s need as their 
responsibi 1 1 t/ the project meets the eApectations of the faculty, 

the cfiances x^ont muation are good ds il v learly I'laUhes the 
instituMon's goals One additional advantage for the (olle(}e is 
that tl;e {'r ;iec* niay enconraoe woiseri lo tal^e eAistinn 1 lolocp/, 
Chemisir,, dnd 'dth courses throiioh t[ie cor»tinuirjg education |)roordri. 

The n.ost (.bviuu, r^^isort wfi/ the project dt lh(-stfujl 111 1 I wiM probably 
succeed is t'^e fdc.ult/. fhe/ dre well tr<iiried, enthusidstu, and 
supportive 0^ ^n*^ proi'.Mi. ]■/.' df iPm thi^-e injruituis and tire 
director hdve rrit'iv-'i d.'., drid \ ot ttKr- ver v r't(enll/. The 
faculty/student rdM^' r urji , j<i M ^ v. \\ 1'/), dnd s^vtral college 
staff arf- 'jjr ! iM* to fidvn^' Mj ,priijli."d .utd , sue 1> as 

m^mn ' • ' ' ' r ' t . ■ i< iht ■] ot>Mt ively 

ljj|,)y>(,s<. • . * ..f <irjK*r u J' niffi Mi< faculty. 



Ihe ec^uipment ar»d taciiiti.^^^ arn ddequd^t^ Hie p^ojei t will be con- 
ducted in vdnoiis roomb, lonference dteos and Idborator ies of a 
chdrminq five-story complex, ^he facilities are appropriate for 
the interided purpose; in fact, the compact campus promotes a feelinq 
of conce>^n for individuals. 

The instruniefitation, although not as boplnsticated as thaf probably 
found in nearby industrial settings, can be used to yive the women 
some experience with newer varieties of cliei'iicai, biochemical, ^nd 
biological equii)iiient. The computer facility is barely minimum. The 
one computer terminal may be used fo some very basic instruction, 
but additional data processino facil.ties would be required for 
extensive student use or for more boph i st i( cited application. 

The hbrai y was not examined, but assumed to be adequate for this 
project. Additional reference wor^s ar-e availdt;le in <^aculty offices. 

The three courses which are conducted simultaneousl / with qroups of ten 
students are T^tended to nive a ^amplino ot material curr^ently im- 
portant to biology, biochemistry, and conifjuter sMenct; ^he content 
of the four three-hour lessons is based on a study .A (he participants' 
needs dS expressed on their ipplication forms, is well as a concern 
for what they are likelv to experience industrial situations. 
The courses are well oroanized into syllabuses, and lists of 
supplementary reading are provided. 

The women were carefully selected into Iht i.hr'je inoups Mi a manner 
Such that the fjroupo would be heter uqerteou^ with reqard to aqe and 
experience of participants, ar?d v/hether or noc tney are alumnae of 
Chestnut Hill. As far as possible, thev are hohiuqenetMjsl y qr-ouoed 
with reqar'd to academic trainincj and uiicrest, and thot^e with training 
i'l each of the three course areas w;*re olaced in those courses first. 
For example, those with traininq m bi(jloqy beqan the Advanced 
Biological rechni(|ues co.^^Si^ first, since tliey v/uuld MH)St likely 
experience >ess trauma if? this course than m the courses m Biological 
Chemistry or Computer Science. 

After tiiree lycies of fo.jr-v/Cc4 courses have ».ceM < oiiif) leted , the v;omen 
will participate in a caree preparation day in order to find out how 
to go about a job search, and the final session w^ 1 be devoted to 
demonstration of several role models by women successful in scientific 
\ enterprises. 

The instructional Jeliver*' is f)ri*McjriI/ tliroiJ<Ui lecture -discussion 
supplemented by laouratory and other *'lidnds-on" experien(.e Much 
individual nuidance and sjj ;K)r' v/ill be qivc^ri ds desired b/ the v»;omen. 
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The publicity for the project was very effective. Mo^t re^pon^e came 
from advertisements placed in two renional newspapers, e.g., 
Philadelphia I_ng[ujrer. Ads were also placed in the alumnae publication, 
wiTh radio stations, and with v^ommunity newspapers. The popularity 
of the project is demonstrateo by the fact that 61 completed applica- 
tions were received for the 3C available positions, txamination of the 
files revealed that most of those who applied were well qualified 
for project participation, and the current participants volunteered 
that they had friends who v/ere interested should the project be 
offered again. 

TJie participants v/ere selected throu<)h a two-sLaqe screenino process. 
The applications were first screened by the project director, who 
rejected those that were technically ineliciible for reasons such as 
the lack of a science deqree. The 57 acceptable applications were 
then rated independently by the three course instructors. No transcripts 
were requested, so the evaluation was larqely subjective and based on^^ 
a judgment of who was "most likely to benefit from the project." \ 
The ratirKj was staqqered by group: of 16 so thdt some tiroups v/ere ^ 
rated first by one instructor, and some by another. The 30 candyiates 
with highest ratings were selected for the ()roject, and the Vema^ninq 
27 of those rated were sent a letter indicating they were alternates. 
None of the 30 selected turned down the offer to participate. 

The proposed evaluation procedures are generally infomaU ^^s would 
seem' appropriate to the project The groups are siMall, and the 
instructors and staff will be aware of sLuaent prouress on a week- 
by-week basis. No formal tests are planned. The particioants will 
have an exit interview during their final week, to derermme if they 
are "ready to go back" to approrprlate levels of employment and if 
they have a sense of adequacy. They will ]^d'/e a secofid version of 
their resume which will be examined by project staff, and will complete 
a brief questionnaire on the final day. 

As described previously, two of fifteen sessions will be devoted to 
participant counseling and placement. The women will be qiven guidance 
in resunje prepardtion, interviewing, and other skills necessary for 
successfully seekino employment. They may, if they wish, |)articipate 
in interviews during employer visitation day in the sprino, and have 
their records on active file in the placement office 

The management of the proiect is exceptionally good Fhe evaluators 
have the impression that the project is planned in great detail, 
not only by the project director, t)ul also by individual instructors 
and staff under ner leadersnip. Tlie style of managument does not 
appear to be threatening, but rather, more coHeglal and part i ( ipa tory . 
All faculty and staff are quite eA( i ted about (lie proit'cl, wlncli is 
an indicatir.n of effective leadersiiih. Tlic schedule- hdS been adhered 
to, and present evidence indicates Midi fhe i^roject ./ill (onlinue to 
be effectively managed. 
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Much of a general nature has already been said about the staff. 
Following is a more complete description o^ four individuals with 
whom the students will have G:pf><tderable ccntact. 

Sister Mary Kieran Mctlroy, the project director, is chairwoman 
of the Department and Professor of Chemistry. She received her Ph.D 
from the University of Pennsylvania in 1964, has several publicaMcns, 
had d patent registered in the United States in 1968, and has par- 
ticipated in se/eral NSF programs for science teachers. She is quite 
v/el 1 organized, personable, and ^noears to have the respect of 
colleagues and students. 

Sister Helen flarguerite Burke, the instructor in biochemistry, also 
received her Ph.D. from the Univers-^ty of Pennsylvania. She received 
her doctorate in 1976, and has had teaching fellowships at Che University 
of Pennsylvania, Temple, and Bryn Mawr. She seems to be very percep- 
tive of the problems which face mjrried women as they attempt to 
enter the work force, and of women's emerninq role in society. 

Sister Evd Maria Lynch, who is teachinn the biology course, received 
her Pn.D. from Institutum Divi Thomae in Columbus, Ohio in 1S57 in 
Experimental Medicine and Is now chalrv/oman of the Department of 
Biology. She has done graduate study and research at the University 
of Pennsylvania, Philadelphia College of Phamacy and Science, 
Purdue, and American University, has artKles in several referred 
iournals, and nas conducted some research dl Chestnut Hili with 
in-house ^ui)p(;r t . 

l,ister Ann Michae! loyce will teach the cOMputer science course and 
is now dSSistant professor of nathematics dt Chestnut Hill. She 

has her mn ter's denree from the Catholic University of America, 
'r:J has ['dr t icipated in NSF-supported pnnects at the University 

of Pennsylvanid, For^dhdn., St. Lawrence, Villanova, and St f'eter*s 

CoMe^ie. All four of the Sisters are Che,>lnut Hill alumndt- 

These four Sisters will carry the instrucliofid I lodd, dnd (others 
described in the proposal and elsev/here will help with ( ouni,el hhj, 
supplying career infornation, and assisting with job pldcerumt 
As stated previously, the faculty and staff are v-;ell qudliHed to <Jive 
academic instruction to the participants, dre e/i ited about the 
progran^, and have the respect of their new older students 

Tv/enty-five of the 30 women selected ds pdr lit ii»dfit s hdd lei f^ived 
their degrees trom two to Mft^en /ed'^s dq(» five hdd received 
rn-'Mr degrees earlier thari lb yedrs d^o, i)ut they were duepte(j 
becduse they were judoed by thf- (JiO'^.tnut Hill fdCuPy to t^u ^u d 
positiofi *t' tin ! ij^' f ror *h irn? jMon thin .or * mm ♦ nt .ind'idtes. 
Nineteen of Uie par ti< ijnsrif •» irt- dlu'-f/st iJ* Um* Miil 
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The women are all married, most if not all have children, and some 
have as many as five. Hany of their children are quite young; 
in fact, one woman had given birth about two weeks prior to the 
second class which the evaluators observed. She was present 
in the class. Host are from the Philadelphia area, but six are 
from New Jersey, one from Delaware, and one from Texas (and stayino 
with a relative in the local area). 

All the women expressed interest in employment and a few had been 
actively seeking jobs. About 80 percent have previous work experience, 
and some are currently employed on a part-tirie basis. Some of them 
said they felt the "world is passing them by" and that they "need 
confi'Jence in myself." They are interested m becominq acquainted 
with the instrumentation, and appreciate the opportunity to be 
"eased" into the academic and employment worlds. They appreciate 
the opportunity to attend the classes durinn the daytine and on one day 
a week, and are pleased with the work the Sisters have done at 
Chestnut Hill. Several said tr.a pronram is "ideal" for their purposes. 

V. Outcome Evaluation 

At the time of the evaluative review on September l^-^O, the students 
had been in only one class meeting. Therefore, very few evaluative 
judgments of a summative nature can be Included in this report 
Instead, the evaluators wish to emphasize the unique aspects of the 
Chestnut Hill project which may bear further study to determine if 
they lead to a more effective NSF Women in Science Program. 

As indicated previously, the women were guite excited about the project. 
Over half of the group interviewed indicated that they would have paid 
a small tuition fee for the opportunity to participate in it. They 
wanted to clarify their career goals throunh involvement in the 
project, and rediscover the world that was passinn them by. The course 
is not designed to lead to a large gain in knov/ledqe, but rather 
represents a small sampling of knowledqe from three areas so that 
the women can get an idea of the current state of knowledge in 
these areas. Since there was an unusually long planning phase, 
the project may have ai .ady had sonie impact on the faculty, ^hey 
have had to think of the real-life needs of mature women, and about 
what the pronrams at Chestnut Hill miaht have to offer them Several 
of the faculty and staff will probably become mre sensitive as the 
semester progresses. For the most part, the proiect has not yet t»dd 
much effect on the total college or surrounding ir titutions, but 
the potential is there, especially since there are so narv bin- 
Chemical and chemical industrial complexes near Chestnut Hill AU^Mnr. 
J employ women and work them into mananen <il positions 
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One unique aspect of the Scientific Update for Women project is the 
lenathy planning phase of approximately one year. There are some 
very good reasons why the project was not planned to start until 
September, and the time was well used by Sister Mary Kieran and 
colleagues for very detailed and systematic planning. Further 
summative evaluation by NSF (or the college) might examine the 
effect of the long planning period on project outcomes. 

Another unique aspect is the relatively small amount of course 
work. The participants will have 36 hours of formal classwork during 
the semester. This may or may not be sufficient and should be 
studied since it has important economic implications for future 
projects to be developed by NSF. 

An attractive feature of the project for the partic^ipants is the 
fact that they need spend only part of one day a w6ek on campus. 
Many, in fact, could probably not participate if more time on 
campus were required. However, several indicated during our 
interview session that they could devote more time to the project. 

One additional interesting facet of the prcject is a proposed process 
for teaching the women to effectively participate in interviews. 
They will be videotaped during their own simulated interview, and then 
will critique their interview with the assistance of staff. The 
procedure would appear to have possibilities, and mioht be studied 
with the idea of broader dissemination if effective. 

yi. Summary Reactions 

The most positive aspect of the Chestnut Hill project was the 
determination, talent, and resourcefulness of the faculty and staff. 
They are highly qualified for v/hat they are doing, and are <ienuinely 
interested in helping the women. The evaluators are not in a position 
to dwell en negative aspects, since statements so early in the project 
life would be unfair. The iearth of computer facilities v/ould 
appear to strain the imagination and resourcefulness of the instructor 
but the women do not intend to become programmers as a result of their 
experience. 

One possible outcome not intended as a part of the project is that the 
women may wish to come back to Chestnut Hill and take courses suitable 
to their ability and interest through the continuing education orogran 
However, some felt that the women should try to obtain employment in 
industrial settings, and then take advanced work as inservice, at 
the expense of employing industries. 

The overall reaction to the project was very positive, it was well 
planned, is being impleraented efficiently, and has a high probability 
of achieving the objectives stated In the proposal to MSF. 
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VII. Reconnnendations 

Few chanqes in the conduct of the project were sunqested. In view 
of the many developments in biology, biochemistry, bionathematics , 
etc., in recent years. Chestnut Hill might wish to consider offering 
an optional seminar or interdisciplinary research that would help 
illustrate the linkagej^ etween the three areas in which course 
work is beinq offered. This would involve sone outside readinq 
on the part of those taking the seminar but need not involve exams 
or term papers. One or two seminar neetinqs of this type might 
be held on an experiniental basis with this group of participants 
to determine the feasibility of includino such a component if the 
program is offered again. 

If the project is repeated, the faculty might wish to consider 
personal or telephone interviews of final candidates as one 
screening procedure, since there was little information on some 
application forms. The participants might wish to consider a site 
visit to sonie local industries if additional time could be found. 

One additional suggestion was that a "post-test" version of certain 
questions on the application form be used near the end of the 
course. Replies to these questions minht be examined to determine 
changes in career goals, felt need for scientific updating, what they 
gained from the course, and any increases or decreases in career 
goal specificity. 

During their interview, the participants gave some suguestions which 
NSF might want to consider with Wcnjen in Science programs. They 
thought NSF might work out some type of "trainee" program, whereby 
industry v/ould be supported for employing and training women for 
specified positions. Industry should be encouraqed to permit mothers 
to work a 9:00 a.m. to 3:00 p.m. day, and ]ob-sharinq by two women 
should be considered. 

The evaluators have few reconiiiendations for NSF, other than those 
already mentioned in the report. Certain unique aspects of the 
Chestnut Hill program should be carefully studies, so that recormenddt ions 
can be made for future programs. The area represents an important 
social need, and documentation of effective variationb can lead to 
needed social change in a cost effective manner. 



ERIC 



University of Dayton 



44. 



I. General Information 

Site: University of Dayton, Davton, Ohio 
Project Director: Dr. Carol Shaw 
Focus: Engineering 
Budqet: $111,944 

Expected Number of Participants: 30 - 40 

Date of Visit: August 1-2, 1977 

Evaluators: Esther Lee Burks, M. Joan Callanan 

II. Project Overview 

The project is designed to (a) bring women with a bachelor's 
degree in chemistry, physics, or chemical technology to the equiva- 
lent academic level as current Chemical Engineering graduates; 
and, (b) to bring women with a bachelor's degree in physics, 
mathematics, or electronics engineering to the level of current 
qraduates in electrical engineering. A further noal is that 
women in the program will be qualified for entrance to a 
Master's degree program in the appropriate area. Engineering 
employment is also a goal, for those students who have not 
been employed recently in career-track positions. 

The project began in July 1976, and will run throuoh December 1977. 
Participants receive instruction in chemical or electrical 
engineering courses, along with remedial mathematics at the 
level of differential equations. In addition, the program 
provides career counseling, career development courses, job 
search assistance, tutoring, study skills assistance, and personal 
counsel ino. The group consists of two sub-groups--chemical and 
electrical— who share a coimion core of appropriate courses, and 
who are moving through the two programs at about the same rate. 

The University of Dayton is a private. Catholic institution, 
located on a spacious campus in the c1t5^ of Dayton, Ohio. Overall 
size of the student body is approximately 11,000. Under- 
qraduate engineering pronrams involve 525 students in four 
E. C. P. D. -accredited (Engineer's Council for Professional Develop 
ment) programs (Chemical, Civil, Electrical, and Mechanical). 
Graduate engineering programs are offered in seven areas, and 
involve 300 students. A Dual Degree program, involving 50 students 
is in effect with Wilberforce University. This program allows 
students to attend a liberal arts collene ror three years, and 
an engineering school for two, and receive two deqrees-^one fron 
each proaram--at the end of five years. A "late Entry" Bachelor^ 
in Enqineerinn is offered by U. of Dayton at night and on Saturday 
to persons without a denree, who are employed in an ennineerino 
environment. Seventy percent of students at the institution receiv 
some form of financial aid. 
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III. On-Site Procedure. 

The site visit schedule comprised two days of interviews with staff 
and participants, visits to oroject activitieb, and inspection of 
facilities and project records. Staff interviews included interaction 
with the followinn: Carol Shaw, Project Director; Nancy Cook Cherry, 
Psychological Consultant; Dr. Bernhard Schmidt, and Dr. Ronald 
Servais, from the electrical and chemical enqineerinq faculty; 
three other faculty members involved in teaching project courses; 
Brother Joseph Stander, Vice President for Academic Affairs and 
Provost; and Dr. Herman Torge, Project Evaluator. The site 
visitors were escorted through the majority of areas used bv students, 
and visited chemical and electrical engineering classes. In addition, 
the team spent about five hours meetinn with students in the prooram, 
both as a group and individually. All student records and correspondence 
were made available. 

IV. Process Evaluation 

In this section, the discussion is addressed lo two primary issues-- 
the integration of the project into current activities at the university, 
and the dearee to which the proqram has been carried out according to 
its proposed plan. The first of these — institutional responsiveness- 
is the factor most relevant to the likelihood for continuation of 
the project in the absence of N.S.F. funding. 

Integration into ongoing programs is a strong point at U. of Dayton. 
The program is similar to others run by the institution, such as its 
"Late Entry" Bachelor of Engineering, and its retraininq program 
for chemists at Monsanto, the Electrical and Chemical Engineering 
Departments support the proqram stronqly, but Mechanical tngineennq 
chose not to participate. In an effort to provide a supportive 
environment for project participants, the group haspeen effectively 
removed from the normal administrative procedures students must 
cope with, as well as from other students in the same academic 
programs. Students do not register with others, for instance, and 
have little contact with fellow students, since virtually all 
class experience is within-project. They have been given greater 
than normal help with outside-project problems such as housing and 
part-time job search. The school has an active Women in Enqineerinq 
Program, so that these "exceptions" are not as far from normal 
practice as they might be at an institution without them. On the 
whole, incorporation into existing procedures is considerable. 

The degree of incorporation into existing procedures ib due, 
primarily, to the apparent match between normal university polu/ 
and project objectives. The commitment by the University to othar 
programs for students with special needs due to age or previous ex 
periences is evidence for this. The result is that faculty proininHi.t. 
in the school are heavily involved in the project; quality of tlie 
students in the program is hmh; and, at the half-way point, thert 
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seems a strong possibility for a majority of the students who entered 
finishing the program. Physical facilities for the proqram are ex- 
cellent, both from the standpoint of availability to students and 
overall maintenance. Most are centrally located, and the students 
have free use for study and group activities of a large area 
in the same building as classrooms. 

In the following material is presented a description of the project 
as it is being carried out, with respect to its educational, non- 
educational, and management aspects. The educational component of 
the program has included substantial technical material (30 semester 
hours for each sub-group), and a considerable amount of motivational 
and diagnostic activUy. These latter activities have included 
monthly meetings on topics relating to personal effectiveness, such 
as study skills and ways out of depression, and a one-week program 
for motivation and needs assessment presented at the beginning of 
the program. Fall^ activities will include a "Job Fair" in which 
employers of chemical and electrical engineers will spend two 
intensive days on campus presenting career information and inter- 
viewing students in the program for permanent jobs, and a career 
education course (for one hour credit) designed to increase self- 
presentation and decision-making skills. 

The content of the academic portion for the two tracks apparently 
reflects the experience in continuing education and the considered 
judgment of senior faculty regarding the irreducible core of the two 
programs. Course content is documented in Preliminary Report Two, from 
U. of Dayton to the Foundation. Courses include several newly-developed 
for this program, as v;ell as several used in other programs for non- 
traditional students. 

Several means of instructional delivery are used in the project. 
The chemical engineering track students are expose' primarily to 
standard lecture methods; while the electrical engineering program 
students are using primarily modular, self-paced units. Both groups, 
however, have some experience with both modes. The academic portion 
of the program has been consistently scheduled for the morning, 
so that those who wish may work on a part-time basis. Project 
participants are, for the most part, isolated from other students 
in their areas. 

Publicity for the program included direct mailings of a detailed 
brochure to lists of alumni with appropriate degrees from 74 mid-wesi 
universities, mailings to 1551 employers of technical personnel, 
and articles sent to ter.hnical journals and newsletters, the public 
press, and television. Over 18,000 brochures were distributed. 
The brochure for the program presents complete information about 
the program in an attractive and easy-to-read format. Lag time 
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in obtaining mailing lists from colleges created problems, in that 
several participants were accepted as late as December. The laq 
also re^ultedJlh some persons who were interested in the program 
not applying, due to prior commitments (teaching contracts, for 
example) that earlier recruitment programs might have prevented. 
The recruiting effort, supplemented by intensive telephone and personal 
interviewing with undecided candidates, resulted in a group of 31 
participants--13 in the chemical track, and 18 In the electrical. 

Participant selection procedures are a strong point in the project. 
The final selection of applicants was made by a review committee 
consisting of the chairmen of the chemicdl and electrical engineering 
departments, and the project director. Each committee member in- 
dividually assessed the applicants, using a rating scheme, with 
respect to several aspects of the candidates. These ratings were 
combined; disagreements in rankings among the individual committee 
members were discussed, and a final selection was made. 

Evaluation procedures include^both formative and sun^native (end of 
prdgram) activities. Dr. Torqe, In coordination with Professor 
Shaw, has implemented these procedures. The evaluation effort 
includes monitoring of the students' academic progress by means of 
grades In the courses taught, monitoring of the students' perceptiog^ 
of the program through ^the administration of project-developed^.^ 
questionnaire measures, and in-depth interviews with the students 
at the half-way point. Curriculum content, counseling procedures, 
and project activities have shown Adaptability to students* needs, 
as determined by these formative evaluation procedures. For 
example, when it was determined that virtually all students wished 
to earn a second degree, the courses offered were modified so as to 
make this possible within the context of the program. Summative 
evaluation is, however, not yet set. There is a reluctance to use a 
post-text, such as the G. R. E. or the E. I. T. to compare this 
group of students with a control group of current senior?. Some 
consideration is being given to an item analysis of performance 
on quiz questions given to both this group and current seniors. 

Participant counseling on a formal and informal basis appears to be 
a continuing process. The time laq for receipt of ma-ilinq lists 
described above resulted in several participants coming to the j 
program with little preparation, with respect to means of support 
or place to live. The project director accepted, in some cases, 
the major responsibility for these aspects. In addition, the 
University has supplemented the project-offered funds for courses 
with scholarships of varying amounts to three participants. Cooper- 
ation with local employers, especially Vlright-Patterson Air horce 
Base, has resulted in placement of several students in part-time 
jobs. The portion of counseling and placement anticipated in the 
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proposal included the initial motivational and diagnostic week, 
a career education course planned for the fall, the Job Fair 
described above, and use of the University's placement service. 

The management of the project has resultedg^in clear delineation 
of responsibilities and virtually exact adherance to the schedule 
proposed in the application for funds. Academic decisions are made 
by the faculty in the electrical and chemical engineering depart- 
ments; evaluation procedures are directed by Professor Shaw and 
Dr. Torge, from the School of Education at the university; and 
career counseling and placement are the responsibility of Ms. 
Cherry and Professor Shaw. Frequent meetings of project staff have 
been used to keep the project on target, and encourage good communica- 
tion among the leaders of the various elements. Other university 
resources, such as the placement office, are also involved in the 
project where appropriate. Interviews with a wide variety of 
officials indicate a high degree of enthusiasm for the project, 
its participants, and the quality of its direction. 

Examination of student records indicates that the group well- 
prepared and of high quality academically. Of the 13 original 
chemical track students, 6 have M.S. degrees, 6 have prior teaching 
experience, and 10 have had experience in a science-related job iwo 
are Afro-American, The mean age is 32 years, the modal age is db, 
and the r^nge from 24 to 47 years. The 18 original electrical 
track stu-ents are, on the whole, younger than the chemical track. 
Four of tiis group had M.S. degrees, six have prior teaching ex- 
perience and two-thirds have been employed in a technical job. 
The mean'and model age is 25 yed-s, with a range of 23 to 30 years. 
Many of this group have training in computer programnnng. l<f or 
the participants are currently married, and seven have children . • 
at home. Four the twelve are separated from their husbands. 
Fifteen of the original group came from Ohio; the remainder from 
New f^xico, Irididna, Missouri, Michigan, Maryland, Pennsylvania, 
Illinois Oregon, and Massachusetts. Four of the original group of 
31 have left the pronram--one to take a good job opportunity, and 
three to be with children (one of these had, unknown to project 
management, a three-week -old baby). The four who left were all 
from Dayton, and were all in the chemical track. 

In group and individual interviews, the students expressed complainLs 
including the followinn: some thought they were promised Part-tnne 
Jobs, which had not materialized; some felt the jobs that had been 
found were make-work housing was considered low in quality and too 
expensive; and many felt that the goal of the program should be a 
degree. 
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In contrast to the above corments, expressed by three or four 
individuals, are the /for lowing positive comments: the program 
encourages older woneri who might otherwise uoi have courage for this 
type effort; p**oject has supportive, accessible professors who 
encourage questions; the short semesters and immersion techniques 
used are an advantage in learning new material; the large sc. room 
is a help; the career planning aid is very strong; and, in general, 
there are "a great many extras" in the program. 

All students in the group were present for class on the day we 
visited. The classroom .^r nhere was attentive.' Attendance at 
the dinner and student mec the nigU before was high, as well. 
All students expressed the determindtior* to earn a second B.S., 
using the 30 hou'rs offered in the progra.- Un institutional 
requirement for the second B.S.) as base. On the whole, the group 
seemed very enthusiastic about the program and about their own 
potential as a result of it 

V. Outcome Evaluation 

The participants' reaction *i tne project is v-ry favorable, with 
the ex>iptions noted above. It should be noted, as well, that many 
of the students' objections stem from the short lead time for deciding 
to participate in ine program, which caused problems with respect to 
housing and part-time job support. The participants ,'as a group, 
seem to lack clear career goals, a not-unexpected result, consioering 
their sudden change to a new field. They can be expected to gain 
in this area as a result of their fall experiences in the Jod Fair 
and tne career education course. Academic performance ha<; been^ 
good for this group. Grades for courses taken up to now are quite 
high— ."'s and B's, for the most part. Three of the students have 
takei the regular course in Physical Chemistry and received the Lnree 
top grades (of seven). 

Faculty perceptions of the program seem very positive. The five with 
whom we spoke all expressed the conviction that this group of 
students is exceedingly wel 1 -qual if ied. Indeed, the comment was 
made that many of the women were qualified for graduate school without 
benefit of the program, but seemed to be unaware of this fact due 
to lack of confidence. 

The institution has, as a result of the program, red-cod the number 
of credit hours at U. of Dayton, required for a second degree, from 
45 to 30, the number offered in the project. Courses developed for 
this project will find use in other programs at the university; 
these have been documented as to objectives, content, and are ready 
for other use. 
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Continuation of the "Fast-TracL" for women has not yet been seriously 
considered, so far as alternate sources of funding are concerned. 
Faculty are already considerinq incentives for attracting participants, 
however, and are considering making the program a degree-granting 
one, if it is run again. There seems to be excellent potential 
for continuation, even in the absence of N.S.F. funds. The institution 
has a strong women-in-enqineering program. It has, in general, a 
willingness and flexibility to meet student nec^s, as evidenced 
by the "Late Entry" program described above, and its "Metro-Center" 
program for students over 22 years of age, who wish to attain a 
college degree. These programs are designed to meet the needs of the 
non-traditional student as well as to meet institutional needs for 
growth ind change. It is this dual match of student and institutional 
needs that offers the oromise of continuation of this program for 
mature women. 

An obvious impact of the program outside the university is on 
employers in the Dayton area. Many of the students are employed part- 
time in engineering-type jobs. It should not be overlooked that the 
first women in such jobs have the potential for quite a favorable impact 
on the progress of Affirmative Action programs. That is, when 
women as well -q-al if ied as this group enter a job formerly held only 
by men, and perform well, the task of women who follow is made much 
easier. The high quality of this group should mean that such an effect 
may be a result of their part-time employment during the program. 

VI. Summary Reactions 

The major positive aspects of the project include the following: 
clearly-stated goals, education in career areas in which employment 
demand is strong, excellent physical facilities, a philosophical 
integration with other ongoing programs at this university, staffing 
which includes influential members of the academic community at the 
university, timely and flexible execution of proposed program 
components, a strong career-education compone.nt, and excellent student 
selection procedures. 

Problems in the pgoram are relatively minor, and, for the most part, 
seem to .em from the short time alio- by the grant process for 
publicitv and recruitment. There is a endency to over-use the 
questionnaire technique, and to depend on statistical analyses of 
such instruments to detect changes that such procedures (for reasons 
discussed in t^-e next section) are not sensitive enough to measure. 

Outcomes other than tnose intended include the determination of a 
majority of participants to earn a second undergraduate degree, and 
of many participants to Lake the E. I. T. exam. The reduction or 
institutional requirements for the grootinq of the second undergraduate 
degree is another side effect of the p-oqram. 



51. 



Our reaction to the project is very favorable, for reasons detailed 
above. The program offered seems an excellent opportunity for 
women v^iho have previously lacked a career impetus; and we believe 
it should result in their placement in career-track positions, or in 
Graduate school, at its completion. 

VII. Recommendations 

For the visited project, we offer the following recommendations, 
particularly in light of the potential for a second project. 

1. In a second project, either: at least nine months to i year be 
allowed for publicity and selection, with ^he understanding being 
that part-time work and housing arrangemer are the responsibility 
of participants, just as they are for oth students, or, sufficient 
funds should be allowed in the project buoqet for assistance in 
these areas. Timing of recruiti. nt should be such that what appears 
to be a major market for such programs— the high school science or 
math teacher— can be reached. 

2 It would be desirable for students in the project to have the 
opportunity for interaction with other students in their disciplines. 
One of the important skills in a job setting is the ability to work 
as a team member with other professionals. For the woman who is 
late beginning a career, it is important to learn to relate to 
individuals who may be younger than she, but who are, nevertheless, 
on the same level as she. This process begins in the acadenic 
setting, so that complete isjlation of students from others is 
some handicap in the preparation for future working experience. 

3. Overuse of the questionnaire method has some drawbacks that should 
be considered. For one thing, the oroup is small enouah to be 
treated as individuals, and the obscuring effect of analysis of 
means is a barrier to effective cotnnunicdtion. There is some indication 
that students resent such frequent surveying, as well. Beyond this 
public relations aspect, is the fact that the assumptions underlying 
the use of statistical analysis of this data are not met, in such 
a small group, so highly self-selected. Thus the validity of any 
such analyses is open to serious question. Much use has been made 
of an instrument entitled "Stress Test". Ihe lack of sensitivity 
and violation of statistical assumptions means that little or no 
useful information can be gained from this unvalidated measure. Ihere 
exist validated instruments for the measurement of both situation- 
specific stress, and general anxiety; but it is not clear why sucn 
analysis is appropriate in this project. No provisions for 
psychiatric counseling are made, nor are expected to be. If what 
is wanted is, rather, an assessment of how students are r.-acting 
to the progr;»m, for purposes of modification and improvement, Lnen 
the 'most effective means is to dSk them, in semi structured interviews 
and through informal means. 
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4, There exists an apparent reluctance to measure the primary 
outcome variable defined in the proposal— the academic equivalence of 
women who complete the proaraiu to current graduates in electrical 
and chemical engineering. To do so seems quite important, since it 
is just this type of objective evidence that could be used to convince 
industry of the value of graduates from this type program, whether 
conducted for women or for others who wish to chanqe career directions. 
A test for which national norms exist would be the best alternative, 
or, failing that, a test that both these individuals and current 
seniors at U. of Dayton could take. The. E. 1. T. exam is a 
possibility; even though some areas covered in it are not studied 
(or needed) by this group. Scores can be compared overall, and 
without that class of scores which represent material unknown 
to these women (areas selected before testing, of course). The 
6. R. E. is also a possibility, if engineering scales exist. Least 
desirable is item analysis of tests given these women, compared 
to current Dayton students. The possibilities for bias in the latter 
make such a procedure essentially useless. I strongly recommend 
that a decision be made to do the appropriate testing. The care wUh 
which the curriculum in the project has been defined, and the quality 
of the students and the project execution, mean that rather convincing 
evidence for the value of these type programs may be forthcoming. 
And, of course, failing that, useful information for purposes of 
modifying other years* efforts would certainly surface. 

Reconmendation for the Women in Science program generally have been 
detailed in the report on the New York Polytechnic project. In 
addition to those, we would add the reconunendation that future N.S.F. 
programs build in a strong career education and job search skills 
learninn component. It seems clear that for women in these age 
brackets, with spotty job histories, the career facilitation 
component is of great value in allowing the academic preparation and 
promise to be realized. 



George Mason University 



53. 



I. General Information 

Site: George f^son University 
Project Director: Or. Natalia Meshkov 
Focus: Energy-related Physics 
Budqet: $65,872 

Expected Number of Participants: 25-30 
Date of Visit: June 8, 1977 

Evaluators: Frances, Lawrenz, Conrad Katzenmeyer and 
M. Joan Callanan 



II. Project Overview 

The project at George Mason University provides a basic review of 
undergraduate physics with a special emphasis on relating physics 
to energy problems. Project participants are integrated in the 
regular academic program to a considerable extent - many of the 
students have concurrently enrolled in other courses. 

The project is a two-semester sequence (Winter and Fall, 1977) with 
the sumner period designed for special projects and completion 
of the previous semester's work. Specific project instructional 
activities include an individualized (Keller plan) review course 
with a 1 hour per week lab, and a 2 semester graduate course deal- 
ing with energy problems. Additional courses are obtained from 
regular offerings. The project also includes weekly seminars 
alternating invited lectures on energy topics with counsel ing- 
discussion sessions. A total of 24 students have participated, 
either full or part-time and during the day or evening. 

George Mason University is a public institution ^^"^edjn Fairfax, 
Virginia, a suburb of Washington, D.C. It has a student body of 
SOOO enrolled in undergraduate and Master's degree programs. 
Its enrollment has increased markedly in the past 10 years and it 
continues to grow. Approximately 1/3 of the students are older 
than the traditional college student. The Physics Department 
currently offers both a BA and a BS degree in Physics. It has a 
staff of 10 8 full time and 2 part time. In addition to 
providing service courses for other disciplines at the University, 
the Department has 36 students majoring in physics. 

III. On-site Procedure 

The three of us spent a full day t.he George Mason campus. We 
met with the Project Director, the Physics Department Chairman and 
several members of that Department, sixteen participants (both day 
and evenT^gltudents) and ?he Associate Vice-President for Aca emic 
Affairs All interviews and discussions were conducted with all 
three of us attending. In addition, we toured the P^V^'^^J^^^^^- 
tories a^.d reviewed file materials on applicants and internships. 
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We did not observe any instruction as there are no organized group 
activities during the surnmer. 

s 

IV. Process Evaluation 

George Mason University has been very responsive to the Career 
Facilitation Project. The project goals of retraining or updating 
women's science skills provide a focus for George Mason's intense 
interest in continuing education. This interest essentially paved 
the way for the facilitation project. In order to encourage 
continuing education, the University has already established 
administrative procedures for handling students who are not yet 
committed to a specific program or who are admitted in a non-tradi- 
tional fdshion. Therefore, the women in this project could matricu- 
late easily. In addition, the University facilitated the intro- 
duction, approval and incorporation into the catelogue of the project 
courses, easing any enrollment problems of the women in the project 
and allowing them to obtain academic credit for project courses 
as well as regular University offerings. With this emphasis on 
continuing education, the student body consists of many older work- 
ing students and the project women fit in well. They are not singled 
out as belonging to a unique group except in their project courses. 
Continuation of the program would be easy (and pleasing ^o George 
Mason) from an institutional standpoint if the women could handle 
the cost of tuiticn. 

The project is also supported strongly by the Physics Department. 
They are pleased to have more students in the Department and 
to have the chance to develop and offer new courses. The 
Department Chairman is enthusiastic and cooperated as much as 
possible in providing ideal scheduling and staffing. However, due 
to a University-wide space problem, the only space available to the 
women aside from general student facilities is Dr^ Meshkov's small 
office. 

The educational program is sound. The students use various 
learnina methods, i.e., individual self-instruction, laboratory, 
tutorials, lectures and seminars. The consent of the project 
courses appeared valid and relevant although there was not as 
much emphasis on energy-related physics in the first semester as 
expected. The women received a gent ral review of physics through 
the Keller plan and laboratory, a class on Physics of Environmental 
and Technology, alternating weekly seminars on energy-related physics 
and psychological/job procurement training, and specific instruction 
in other areas by selecting additional courses, e.g., economics, 
mathematics. At the time of the visit there was no evidence of 
individual, sumnier research projects dithouqh one participant 
had arranged to spend some time working with a relative on a 
problem related to air conditioning. 
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One procedural difficulty with the educational program is that 
since George Mason has no graduate program in physics the women ca*^ 
not take qraduate physics electives nor can they apply their 
earned credits toward a graduate degree in physics. If they want 
to continue their education after completing the project they will 
have to either continue in physics at another school or switch to 
another major, e.g., mathematics at George Mason. 

The participants were generally pleased with the educational program 
but the following coninents may provide an indication of possible 
areas for modification or improvement of the project. Many par- 
ticipants felt that the Keller plan began at too high a level 
and they would nave liked mere basic review first, perhaps in 
a cohesive classroom lecture situation at the start of the program. 
'It is also taking much longer for the v/omen to complete the Keller 
plan review than expected. However, these difficulties may be 
because many of the women do not have strong physics backgrounds. • 
The physics laboratory experiments were not integrated with the 
Keller physics review and the students were not convinced of their 
value to the instructional program. There were conflicting reports 
on the usefulness of the psychological/job procurement sessions 
but in general they seemed to provide support for those women who 
needed it. Those who felt they didn't need hlep just didn't attend. 
In general, the physics seminar series was well received but they 
were perhaps aimed a bit too high - the women mentioned feeling 
lost. There was some difficulty with scheduling. The women felt 
that the lab and courses should have been arranged so that they could 
attend the maximum number of things in one day, e.g., schedule lab 
irrmediately before the environmental class. 

The project Is administered well, and is running srnf)Othly. Dr. Mesh- 
kov did a good job of providing publicity for the program and in 
selecting participants. The publicity phase was carried out during 
the first three months of the project. A program announcement 
appeared in the Washington Post and in the Association fnr Women 
in Scien_ce Newsletter; there was a brief T.V. appearance and four 
thousand brochures and one hundred posters were distributed. The 
applicants were selected by a three member committee using the 
dpolicant's potential to successfully complete the program as the 
main selection criterion. Several participants do not have a physics 
background but this was due to a lack of physics applicants not 
faulty selection. 

The majority of the responsibilities for administering the project, 
teaching, counseMng and evaluation were handled by Dr. Meshkov. 
However, Physics of environment and lechnology course and the non- 
physics coursps were taught by other instructors Although there 
was no specific formalized plan for formative evaluation. Dr. Meshkov 
was very responsive to and communicative with the students and was 
therefore aware of any problems or difficulties in the program. 
She often talked with the participants and held a general gripe 
session after the first semester of classes. 
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^ The project has at least another 7 months before job placement 

becomes a real issue but Dr. Meshkov has already placed one student 
in a part-time position and made contacts with several industries 
who would be prospective employers. Apparently, placement will not 
be a problem. 

The project director is Dr. Natalia Meshkov. Her background is in^ 
theoretical nuclear physics and she is actively involved in several 
groups concerned about women in science. The project was Dr. 
Heshkov's full time assignment and she is very involved with it. 
She is interested and concerned about the participants on a per- 
sonal level. In fact, one of the participant, and her cnild were 
living with Dr. Meshkov until this sunwer. She is responsive to 
the participants and makes every effort to continually restructure 
or modify the project to fit their needs. She spent a good deal 
of time and effort working through University channels to get her 
project courses approved for credit and to facilitate participant 
enrollment in other courses. She appears to be a very dynamic 
person who is enthusiastic about the program and its potential. 

The project staff consisted mainly of two other people, Jane 

Flinn and Bill Lankford. Dr. Flinn made a unique contribution 

to the project because of her unusual educational background: she 

holds doctoral decrees in both physics and psychology. She, 

along with Sv .eral guest speakers, ran group sessions every other 

week. She seemed to provide a good contrast to Dr. Meshkov in 

that her concern for the participants was more detached and objective. 

This allov/ed the participants to have discussions in an interested 

but more neutral atmosphere without any pressure. Those participants 

that attended the sessions found them useful. The least liked session 

was one on assertiveness training while the favorite ones were on 

locating jobs. Both of these topics were handled by guest speakers. 

The other project staff member was Dr. Lankford who is an experi- 
n^ntal nuclear physicist with an interest in environmental physics. 
He developed and taught the Physics of Energy and Environmental 
Technology course. He mentioned that it was difficult to prepare 
adequately for this course given his already heavy instructional 
load. However, he did enjoy the class and was impressed by the 
motivation of the participants. He was flexible in the course 
presentation and was willing to go back over basic areas if the 
women couldn't follow his proposed content. He also was personally 
interested and concerned about improving the balance of women in the 
sciences. 

Other persons Involved with the project were the seminar presenters 
and other college staff. The presenters were external experts who 
did presentations of physics or psychological topics on alternating 
weeks. In general the participar.ts appeared to find the sessions 
valuable. An additional outcome was the benefit obtained by the 
University staff from attending the physics seminars. Other staff 
helped Dr. Meshkov arrange seminars, plan laboratory experitiients , 
and complete administrative and clerical work. 
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Thirty-five participants were selected from 49 applicants. There 
were three declinations, 2 withdraws, and 2 dropouts, leaving a total 
of 24 participants. Seven participants had degrees in physics, 
eight in mathematics, sevPn in chemistry, two in biology, and 
four in other natural sciences. The dates of their degrees 
ranged from 1951 to 1974 with the niode being 1959-71 {in keeping 
with the post-war baby boom). Most of the participants are corrmitted 
to employment and are self-confident. They see the project as a 
cost-effective way of getting themselves back into the job market. 
They appeared to work hard and are enthusiastic about the program, 
both for employment opportunities and because they were personally 
concerned about energy usage. Many of the women were not primarily 
physicists and as such were compelled to learn a good deal which 
may or may not be useful in future careers. For instance, 
a background in energy-related physics may not be useful for someone 
in graduate school mathematics. They are inclined to be selective 
about what project activities they attend and if they felt a 
particular activity was not useful they would not attend, e.g.» 
laboratory. 

y. Outcome Evaluation 

The participants reacted well to the project. The drawing cards in 
Oder were: 1. the free tuition; 2. the potential emphasis on job 
placement; 3. the group "es-^irit de corps"; and 4. the active recruit- 
ment (feeling especially selected). The women appeared to gain a 
good deal of knov/ledge about physics and the other topics they 
selected but there was no specific job-related training. The 
women seem anxious to enter the job market or to continue graduate 
work. Although the project enhanced their self-images, the par- 
ticipants were fairly self-confident of their ability before the 
project began. They found the course work interesting and challenging. 
One shortcoming with the extra selected topics courses was that while 
the biology and mathematics departments were actively cooperative, 
the chemistry department dragged its feet. This niade it hard on the 
chemists in the group. Interestingly, two of the women in this 
project transferred to the American University program which is in 
chemistry. Another difficulty was that since many courses are 
sequential, starting in the Spring semester limited the number of 
regular courses the participants could take. In summary, however, 
the participants were positive ebout the project as a whole and 
would recormiend the program to others. 

The physics faculty are pleased with the biudents and with the 
addition of new courses to their department repertoire. The project 
helped bolster the department by demonstrating new avenues for 
increasing enrollments and in general providing a breath of fresh 
air. Also, the faculty found the seminars personally interestinq 
and beneficial . 



The project is also affecting the University. Naturally the project 
provided the institution with a good deal of valuable publicity. 
This should help increase enrollments even more than the actual 
increase caused by the participants. Since the state fundincj 
allotments are based on enrollment figures, the University may 
even nain financially as a result of the project. 

VI. Suwnary of Reactions 

In general the project appears very healthy and is runninq well. 
In our opinion, the strongest aspect of the project is its intearation 
into the regular University program. The procedure allows the 
women to take additional courses in areas they are interested in but 
still provides a common basis from which to develop supportive 
relationships. In addition, the viomen are able to compare them- 
selves with other students not in their unique situation dnd gain 
self-confidence through the experience. Employers are familiar 
with categorizing academically accredited courses and this may 
facilitate employment. Finally, the project director and staff 
are enthusiastic about the program and very responsive to the 
participant* s needs. 

The negative aspect of the project is the lack of specific job 
skill training in the first semester, especially as many of the 
women were not and will not be in physics. The course work was 
interesting to the students but seemed son^what at cross purposes 
because of their backgrounds. Also, the energy emphasis was not 
strong in the first semester. 

VII. Recommendations 

The project seems to require few if any chanqes. The participants 
and staff are enthusiastic and positive. The course work is appro- 
priate and the women are job-oriented and self-confident. Some 
changes v/e suqgest include makinq the laboratory integrated with 
the physics review, providing more basic background material be- 
fore having the participants begin the Keller plan, ensurinq the 
proper level of difficulty for the physics seminar presentations, 
improving scheduling, and encouraging summer research projects. 

Because the women were so effectively integrated into the general 
George Mason University environment, one possibility for NSF 
program modi fication would be to merely provide tuition to 
selected women to return to school, allowing them to select 
various courses themselves. This would avoid the difficulties 
encountered by the women of various backqrounds in this proaram. 
One problem with providing tuition only would be the lack of the 
psychological support provided by the group. While it is 1 lively 
that there would be some overlap in the courses |c;lecled hy t'. 
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women and therefore some peer contact, the problem could be better 
solved by providing a liaison person who would help with recruit- 
ment and registration and be available to discuss problems. In 
addition group meeting space for the women pursuing various dis- 
ciplines could be provided. Another problem with the tuition 
approach would be the lack of opportunity for review of basic 
subjects. This might be handled through intensive review courses 
In the summer before enrollment in regula ■ classes. 
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UNIVERSITY OF LOWELL 

r. General Information 

Site: University of Lowell, Lowell, Massachusetts 

Project Directors: Dr. Rita Blattberg Blumstein & Dr. Joseph Salamone 
Focus: Polymer Chemistry 
Budget: $27,739 

Expected Number of Participants: 10 

Date of Visit: June 21-22, 1977 

Evaluators: Evelyn Brzezinski* Frances Lawrenz 

II. Project Overview 

The purpose of the Career Facilitation Project at the University of Lowell 
is to introduce women who possess the B.S. or M.S. in chemistry or chemical 
engineering to the field of polymer science. Introduction to the polymer 
science curriculum is based on coursework and experimental training in the 
polymer laboratory. It is expected that upon completion of the NSF training 
program, particip^ints will be able to find employment in the polymer field 
or to enter a gtaduate polymer program. 

The project is a four hours a day/two days a week, year-lc^g program, with 
the summer months devoted to optional individual research activities and/or 
additional laboratory experience. During the regular academic year, Tuesday: 
are devoted to laboratory activities and Thursdays are devoted to lectures 
by faculty in the regular polymer science program. Although billed as a 
four hour day, the labs are available all day Tuesday and Thursday so that 
the women may spend extra time there. Most of the women do spend full days 
on campus Tuesc-ys and Thursdays. 

The University of Lowell was officially created in July 1975 from the merger 
of two state-sponsored institutions, Lowell Technological Institute and 
Lowell State College. As a result of the merger, the previously separate 
technical and liberal arts programs of each institution were joined into a 
University system. Present enrollment is 5923 full time undergraduates, 2946 
evening school students, 267 fulltime graduate students and 1010 part-time 
graduate students. Doctoral degrees are offered by the Departments of 
Chemistry and Physics. 

The Department of Chemistry offers the following degrees: 

B.S, (with and without American Chemical Society cerll f icat ion) 

B.A. (with /nd without ACS certification) 

M.S. in Chc-iistry 

M.S. in Pol>Tier Chemistry 

Ph.D. in Chei istry 

Ph.D. in Chemistry - Polymer Science Option 
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In t hf anmal report tor 197')-76, Iha Cllieiiu.^t ry Uepditroent ^.hdirman notes 
there w«-re 79 under grdduat e sLudentb (in( ludin^ 17 who received their 
degree--pl ar i ng them se» Dnd dmong New Lngldiid i el leges dnd in the top 10% 
nationally In the number ot ArS graduates), A2 md.stet*^ degree studentb 
(int hiding 7 who received their degree) and Th.D. students (3 who received 
their degree) during ihat school year. 

The number ot graduate faiultv m the ihemibtiy department is 22, ot whom 
7 are listed as faculty in polymer sLien<t- researih. The faculty of the 
polymer science program is recognized nationally and internationally for 
their resear* h efforts. Several of them are active in the Division of 
Polymer Chemistry ot the American Chemical Soiiety <ind also serve on the 
advisory boards of journals in the polymer luld. Because of the accomplish- 
ment ol tlu Polymer Siienc^e Program of the Dc'partment of Chemistry, the 
Pniversitv ot Lowell has targeted thit> as an area for fature growth and 
devf lt)pment , acii>rding ti> the initial priiposial tor tunding in the Career 
facilitation Program. 

Although the pro|ect ofiitiallv ha^ a i .>-di rectorship. Dr. Blumstein is 

the raa]or c-on t r i buto r . In the following stv.tloni,, discissions of the project 

director's activities roftr to Dr. Blumsttin. 

111. On-Silc Pn>i edures 

IIk' two t-valuaturr, spent f rc»m approxiniat e 1 y noon on June 21 until A:00 
on fune 11 visiting the University ui Lowell program. The first day of the 
vi.-^iL wa.s spent talking with the project dirctfoi cHid Chemistry Department 
ihairman and reviewing files related fo f rie projc-. t and i t .s participants. 
Ihe h» Mowing people were interviewed on the t>ei ond dav : all nine of the 
par t i 1 1 pant s » cJiufher member ot the polymer biicntc tacuitv, the laboratory 
instruitor» the Ph.D. student whi> provided tuioriah. for -^oiiie ol the parti- 
cipants, the Dean of the College of Pure and Applied S<ien<e, the l^ean of 
the C»raduate School and the Ast>istant Dean 1 -i (untinulug Kduiation. We 
also toured the Idburati>ry faiilltie.-j i>n the *iiti dav o» our visit. 

IV . PriH e->-> Kva I uat ion 

In ter.iis content, the women m the NSF { are la^l getting anything 

radically different t rom regular tirr^t veai nui-rei*.^ liei^re*- students in the 
polymer chemistry program (with the except ii»n nl i>»>mt- rtview »)f undergraduate 
organic and phvsiial chemistry). Tiiub» i m o r pti r at i on of the program into 
existing department and ci>JIege protediiie.^ would \u rtlatlvelv easy. Depart- 
ment and to! lege administrators seem very -^uppuriive i>f tlie M»niept of 
recruit i rig women who have a sc ience baikgruuml L.u k lul * advanced training 
programs, and there is every indication that .^ui h SMf>pnrt will exist alter 
NSF fumiing. 
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I he project rf|. resent d new ettort (»n the part ot the University in that 
tt !h d part-time, yedi-long progrdm ottering no dcademic credit for a 
seletled number i*i pdrtl* ipantb. I'here ib bome question as to how it lan 
he hdiuile(i .idmi n 1 bt r^ t ) ve I y after NSF funding. At present, it is ofticialiy 
• iMisidered part ()f the ci)ntinuing ediii<ition program of the University. As 
the evaliiati^rs understand it, if the program were tt* (ontinue as a continuing 
cdutatlon i)fferiivg, it would have to (jperate as an open enrol iment course. 
It lould^ remain a no-tredit program m that (ase. It could become part of 
I hr (#raduate S(hi>ol, in whiih (.ase entrance requirements (ould he maintained. 
A. ^idemii i r ed i t wtnild he received if it A^ere a regular graduate course. In 
iilher case* p^« r t i « 1 paji t s would he expected to pay the regular tuition. 



I ht- simplest solution would appear to he tv> integrate ^)i>tenlial NSF partici- 
Mts iiiti> regular course offerings of the polymer science pn)gram. The 

Iriwl !• ks to tills apprt>a».h would he, in all probahllitv however, a losb of 
I ht- support ive» iii^ni t»n{pet i t 1 ve atmosphere prevalent among the current parti- 
« ij»ai>ts and between tiie participants and faculty members. 

AM partii ipants were enthusiastic about the amount of time taculty members 
were available to them. It appeared that faculty treated the women at 
least as well--ii nt>t more support i vel y-- as their regular graduate students. 
As noted previously, lab fa^^ilities (jnt iuding research equipment n*»t normally 
used bv btudtnts) were available whenever the participants needed to use them, 

llie program began with a mi)nth »)f review in undergraduate orgtinli and physi(.al 
ihemKstrv. By the middle of November 1 976/ lectures specifically related to 
p. lviai s. it'Kic^ were hei'^un. Tc>pits of the lecture units were "Introduction 
t" t lu' P*ivsual Chemistry of Ma< romo 1 ec u 1 es , '* "Polymerization Mechanisms 
aiui Molf<ular Weight Di st r ibut i ons , " " I n t roduc t ion to NMR Spectroscopy of 
M.ii r omo I e* u i t .s" <ukJ " I nt r*)duc t ion to the * rganie Chemistry of Mac romo le* ul es . " 
riet au.-^i' ol t he 1 r background, some of the participants needed additional 
tutorial a.-is I'st ciU' e and this was provided <rll /ear. Laht#ratviry sessions 
were i;ecired around 11 groups of experiments. According to the participants.. 
It oUen happened that iab acrivities occurred befiire pieseatation in lecture 

t iie theory umierlying them. Although the theory was covered eventually 
Si. t fi<u they Ult tlie labs and lectures to be very related, the timing c>t the 
tw(» sets ot attivities shoulo be reviewed to see it a better fit lould be 
h ieved. 

ntlu-r aitivitjes wh n I, -^eemed especially useful were careei workshops 
(covering tO[>its such as resume writing, i n te r vi ewi ng » et<.> .ondtuttd by 
->tail ot the Association ot Technical Prof ess i ona 1 and visits (o lljiee 
nea rbv industrie.s heavllv involved in polymer wnrk^ Koimai iounbeln»g sessions 
wi^re attempted, f>ut t ht-y did n*»t j^eem par I i ( uj .j i I y vahj<ihle. Rather, the 
project dire»tur served in tlie counseling f un< t !t>n on an Informal -<«nd 
apparently verv suct ess ! u 1 - - has i s all year. 
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Whe the proposal ror funding was written, it was stated that tests would 
not be given to the participants. The project director soon realized, 
however, that they would be necessary for two reasons: (1) the women 
exhibited undue anxiety over the idea of test taking and the director 
wanted to ge«- them over chat and (2) in order to recommend participants 
for graduate pragrams or employment, she feJ.t she needed a more objective 
-measufe of thair achievement. While the women stni did exhibit soma 
nxiety about the tests, it was not thought by the evaluators to be 
unconnnonly hiph. 

The project director began publicizing the project in local newspapers 
and received so mcny applications from tb it source that she did not need 
to e>pand publicity even into nearby Boston. Although other forms of 
publicity were used (TV announcement; brochures sent to libraries, junior 
colleges, professional associations, women's associations), the newspaper 
articles were by far the most successful effort. 

rtll applicants were interviewed by the project director after they had 
submitted preliminary information about their academic background, reasons 
for interest in the prograip, etc. Some of the director's first choices 
declined entrance, so second choices were offered the opportunity to join 
the program. That, in most cases, is the reason for having women with 
undergraduate non-chamistry niajors In the progracp.. Grades on transcripts 
at the participants ranged from slightly above average to straight As. With 
one exception, all the women had science majors. 

Eleven women began the program in the hall. Two of them dropped out in the 
Winter because of ftaancif.l pic lems. Two ol the nine re.naining participants 
work full time but were ablfi to arrange their schedules so they could attend 
labs and lectures. When asked whether thcy preferred, if funds were 
av;n!able, to orovide minimal financial .support to all participants or 
full support to a reduced number of .tlcir^mts who could not otherwise 
participate (or who were exper iencin., ,.ardship by trying to work as well as 
participate), thp oarticipanns agreed they would vote for the latter option. 

In terms o'' management, the project is very well run. Responsibilities are 
delegated and the sche-iuie has been maintained. The director spends much 
more than 20% of her cime on the project (the anK)unt for which she is 
reimbursea by NSF) and should the project be lefunded, her reimbursement 
should be for substantially more tim*'(perhaps 50%, even though this past 
vear siie probably spent even more th^n that on the project). She Is involved 
in the project because of her commitment to affirmative action, and this 
personal commitment Is evident In her association with the pro'^ct and 
part cipants. She appears to be serving in a dual role for the participants- 
professional role model and counselor/fr lend— and doing bot!. extremely well. 
Obviously, the quality of the other staff in the polymer science program 
is a great asset to this project; but in the evaluators' opinion, it is 
Dr Blumstein's willingness to give ot hersel f--persona i ly and professionally 
which has assured the success of t..e NSl project at the University of Lowell. 
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othet staft Involved in cbe project are Drs. Watterson, Clough, A. Blu...stein, 
Pyun. Salatnone and Hsu and Ph.D. candidate Bellantonl. The evaluators met 
with Clough. Salamone, Hsu and Bellantonl. Fo^ the mos; part, they seemed 
.•omipitted to having the women experience success in the program and were 
quite willing C devote thoir time to see that they did. The participants 
were espe. lalJy appre iative of Ur. Hsu and his wllllngnei^s to keep the 
laboratory open beyo "olflcial" lab sessions. 

Ihe nine continuing paiticipants ranged in age from 1 1/2 years past her 
h.j, helot's deg.ee to 30 years past. Six ot the nine had undergraduate 
a...mistrv maiors, one had biology, one zoology and one humanities (but with 
w..rk experience in a science field). Not counting the one participant 
who had been out of school for^U years, the typical participant had been 
...U ot school about eight year^ and they neede.i more review than h..d been 
..aiized at t',e beginning of the program. Several ot them said ^"^V would 
have prol.ted from a review of study skills as well as a review of chemistry 
.It tile beginning i)t the program. 

AM nine oi the participants seemed enthusiastic about the program although 
two of ihem had had a difficult year mastering rhe content and one ..f those 
twu thought shc^ might have made a mistake in attempting to go back to school 
....cr being .way so long. All ot them exhibited a fair am..mM -t confidence 
in their opw .apability, however--a condition which, according to tue project 
d,re<tor, was not present at the outset. Attendance at all activities was 
!.i^h (except f.-r the weekly seminar for regular graduate students, which he 
NSF oa.tuipants were invited to attend) anH everyone seemed to be expending 
more than .nough .Mtort to keep up (although, because nt background, some 
were obviou.slv able to go taster ;^nd further than others,). 

V . Oot . .xiie Kva 1 uat i on 

Altlu.ui'h the t-roiect was not over -hen the evaiu .c.rs visited, a few 
inSicatorl o.'.uJcome were observed. The participant, .eel they bave e.rned 
ouite a bit about polymer sciencfe, although most ol cbem d., not .eel that 
the program will succeed .n preparing i I.em for a specific lub in the tie d. 
S..me of them teel the need to go on in graduat. .,ho.-l In order to .ompete 
tor higoer level lobs in the field and it appears .hat th.ee ot the nine 
will be in graduate school next Fall (two at the University of i.owei and 
--at the University of M,- -viand). Most of the othe-s wil be ^o^^-^J^^^ 
employment (preferably part-time, for most of tin-m) In u.e '""^'^ ' ' " 
!rea. but ,pL.tic placement activities had no. been ^ ^ .^'^^f 
of me site visit. While the faculty memt,er who organised the Held trips 
to l^-cal industries viewed them as providing the participants with an 
enhanced chance of securing employment at those Indostries. the participants 
were not as c-ntidenl ot their uselulness in that particular area. 

All viewed the program's schedule as a good one. Those women v .o had been 
at home full time bi;t who wanted to return to work liked the gra. ,al transition 
offered by a twc c^.ys per week program. Those w..i,en wlu, worked appreciated 
the tlexibili'v afforded hv keeping the lab open alter le, tures so they could 
pe^torm expernneots .hen. All in all. the schedule seemed to I., everyone s 
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Not enough ot the faculty were interviewed to really determine their 
reaction to the program. The evdludtors* impressionb were, Lisough, thdt 
the greatest impact will be to show the faculty that there is a iarg*- market 
for a program such as this one and that women who have been oia ot srhoi>i 
for a while can keep up and achieve success in polymer be ience. Perhaps 
that will encourage them to recruit more women into their regular graduate 
program. 



VI. Summary Reactions 

Overall, the evaiuators were very impressed with the Career Facilitation 
Project at the University of Lowell. Negative aspects of ttie program were 
extremely minor in relation to the total program, and have been mentioned in 
the body of this report. is unlikely that the project could have succeeded 

without the commitment ot its concept exhibited by the project director. Her 
role as mediator between the participants and the t acul ty/uni versity structure 
was extremely important. The supportive environment— both between her and 
the participants and among the participants themselves — was the thing 
viewed by participants and evaiuators alike as vital to the project's success. 
This support was encouraged by a number of things: always being together 
for labs aiiu lectures, having a physical space where they could work and 
^relax together, not competing for grades. It takes a particular (and for 
the most part undefined) mix of environment and personalities to achieve 
ci h.ii>p<>rtivc climate like the one found in this program, but it is some'.hing 
worth working for in all such projects. 



VII. kei ommendat ions 



A tew recommendations for program improvement have beer. .lOled thvoughout 
the body of this report. They are restated here, along with lwo new ones, 
for the purpose of clarification. 

1. Review the schedule oi lab activities and leilore topiis to make 
sure they are as coordinated as possible. Wht-n it is impiK^i,r!>le m < c>ver 
theory underlying lab activities before the lab e>,i>er ient c , perhaps the lab 
instructor could provide a more formal 1 nt rodiu t i <mi tlian he did this year. 

2. In addition to a review of undergraduate orgariiv and physical 
chemistry, provide reviews of study skills, general chemistry and math 

to the participants who feel they need it. This extra review (ou!d peihap-> 
be offered in the summer before official beginning i>t tlie prograip. 

3. If at all possible, have the project adlier to t tie regular 
university calendar (i.e., begin in September and end in August). 

A. Plans for the placement of partuipaiUs who want emi)Iovm<»nt after 
comnJerion of the program should begin eniv m (he project yvAt and inav 
requ.re more coordinated effort than evident the reN.nce nn personal 
.v>nl<icts with employers in the area (ll)'*ui;h thii> slu>iild, ol ii>urse, be 
• '>r.t 1 nued) . 
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Severai rei onunenddt itmj* can be niade to NSF based on Che experience of 
visiting the University of Lowell program. 

1. Provide the option of paying tuition for those parcii ipants 
wiu» want to apply their NSF project experi^ence to a graduate program* 

2. Consider refunding those projects which appear to be pariivi:!arly 
smcessiiil in accomplishing their and NSF's objectives. 
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I. General Information 

Site: University of Notre Dame, Notre Dame, Indiana 

py-oject Director: Dr. Lloyd H. Ketchum, Jr. ^ 

Focus: Environmental Health Engineerinq 

Budget: $79,923 

Expected Number of Participants: 43 

Date of Visit: June 2^?4, 1977 

tvaluators: Evelyn Brzezinski, M. Joan Callanan 

I I . Project Overview 

The NSF Career Facilitation project at the University of Notre Dame 
is aimed at women holding bachelor's or master's denrees in bioloay, 
chemistry, computer science, enqineerinq, matJ^ematics and related 
areas of science. It is designed to update their training to a 
level expected of current Graduates in their denree fields and to 
assist in development of skills necessary for each woman to enter and 
successful ly comolete a graduate program In environmental health 
enqineering and science. Women comnletinq the training are expected 
to enter directl/ inco qraduate Drcqrams or employment. 

The plr^n v/as to hav^ four, 12-week, consecutive sessions for four 
different aroups or 12 participants. Thus, during the period 
of JdHfiarv 1977 through April 1978, a total of 48 women would 
participate in the program. Content of the program is provided 
in a variety of modes: formal lectures by members of the environment 
tal health engineering faculty, seminars, tutorino by graduate . 
assistants, nini -courses , audit of formal courses, research 
participation and independent study. The lecture, and research are 
neavily water and wastewater related, however, accordinq to the 
project director, the same techniques dnd skills are needed in 
programs primarily concerned with air pollution control or solid 
waste manaqenient The mini-courses ^re nore generdi, with computer 
programmina, differential equations ar.tj statistics beino some 
of the ones offered during the first tv;o training sessions. 

The University of Notre Dame is a primarily residential Catholic 
university located just north of South bend, Indiana. It was 
founded in 18h2 and, while the Graduate School has always been open 
to women, the undergraduate prograiii wdS only opened to female 
students in the 1972-73 academic year lf» bj76-77, undergraduate 
enrollment was approximately 6700 and MraJuate enrollment approximately 
1800. The College of Enqineering, in whirh the NSF program is 
housed, has had an enrollment averaging dmuml 1200 in the past 
several years. 
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Bachelor of science, master of science and doctor of philosophy 
degrees are offered in aerospace enqineerinq, architecture, 
chemical enqineerinq, civil engineering, electrical engineering, 
engineering science, mechanical engineering and metallurgical 
engineering. Additional deqreeb conferred are the master of 
science in environic design (offered by the Department of 
Architecture) and the master of science in environmental health 
engineering )offered by the Department of Civil Engineering). 

The NSF program is a part of the environmental health engineering 
unit of the Department of Civil Ennineering. Civil Engineering 
has eleven faculty members, of whom four are involved in 
environmental health engineering. The Department has had considera- 
ble experience in specialized training programs, having participated 
in NSF's Undergraduate Research and Student Science Training 
Programs, American Society of Clviltngineerinq's Introduction 
to Civil Enqineeri; 9 for Minority Students and the College of 
Engineering's Introduction to Engineering (for hinh school women). 

III. OnSite Procedures 

The evaluators spent from approximately noon on June 23 until 
2:00 on June 24 visiting the University of Notre Dame program. 
On the first day of the visit. Interviews were conducted with the 
project director. Dean of the College of Engineering, Assistant 
Dean of Research and Sponsored Programs in the College of Engineering 
another faculty member of the environmental health engineering 
program, an NSF participant from the first training session 
and six of the seven participants in the current session. Files 
related to the project and participants v/ere also reviev/ed. 
In addition, one of the evaluators sat in on a faculty lecture 
being presented to the participants. On the second day, the 
following persons v;ere interviewed: a third member of the environ- 
mental health engineering faculty, tfre three graduate assistants 
assigned to the NSF program. Chairman of the Department of Civil 
Engineering, Director of the University's Placement Office and 
all of the current participants in the program. Finally, 
laboratory facilities of the Department of Civil En()1neer1nq were 
toured. 

iV, Process Evaluation 

Institutionalization of a project such as the Career fdcilitation 
Program seems unlikely at the University of Notre Dame. Continuing 
education is not a primary mission of the university, and cne 
existence of a multi-week, nor.-credit program during the academic 
year is unique on campus. There is little indication currently 
that the prog am will continue after NSF funding 

In the firsT two sessions, the v/onien arrived Notre Dame expecting 
on* Lype of educational content and ended up receivinq another, 
ihr^ IS perhaps because of a typographical error in newspaper 
publicity announcing the project as providin(| trdining in environ- 
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mental health, science and ennineerinq. The coimd after the 
word "health" is significant, and ^^eems to account ^or the hiqher 
than expected number of participants with a bioloqy background. 
In the flyer announcinq the program which is sent to women ex- 
pressing interest, one sentence at the bottom of the first 
pane says "fhe topics (of the lectures) will be water and waste- 
water related, as will the entire proiect" but apparently many 
of the participants fail to note it. Most participants admit 
they find the content interestinq lust different from what 
they had expected. 

The faculty lectures are viewed positively, but some of the 
other educational components have not lived up to expectations- 
The cooperative research participation betv/een NSF participants 
and graduate assistants did not occur as planned in the first 
session, and although plans for it were underv/ay in the second 
session, it had not bequn when the site visit was made (about 
three weeks into the session). Participants in both sessions 
audited regular course offerinqs and this was viewed with mixed 
feelinqs by the faculty durino the first session. On the one 
hand, they thought the content the participants were receiving 
added to their overall knowledge and so the auditing was a 
good thine. On the other hand, they thought the women spent 
so ruch tir'e on the courses they v;ere audi ting that they didn't 
•M.'- er.ounh time for other project activities. An attempt to 
nr^olve the conflict was made by limiting to one the number of 
co'urses which second session participants could audit. The 

received mixed reviews. Some oelieved they began 
dt bA^ advanced a level. Another suggestion was that one mini- 
cnur^.e he run consecutively before beginnino another one instead 
of havinn two or three running concurrently. A third complaint 
v/as that books and other materials related to the mini -courses 
were not available for purchase, only for loan. This, of course, 
limited their long-term usefulness to the participants. Finally, 
as far as could be determined by the evaluators, the weekly 
seminars which had been planned v/ete not occurrinn. 

The oroject had much less success In attrdLtin.i participants 
than* had been expected. In essence, all who applied and met the 
minimum criterion of educational bacKniound were accepted into 
the prooram. Numbers at Doth the first and second sessions 
were below what had been planned (five and seven, respectively, 
rather than twelve at each session) The cormisitment to the 
oyerall project goal (of preparino women for tnlrance into 
gradudie env -onnental health enqineering programs) is less than 
might be hoped on the part of some of the participants. Of 
the tive first-session parti< ipant^., one woman did enter nraduate 
school (at Notre Dame), two were e?'plo/ed or in the process of 
b(-in'i emoioyed, and the professional direction of tlie oth^^r two 
:jfihjov/p. (althounh the first .-..ion partieipant to whcni we 
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Publicity centered around advertisements in mdjor metropolitan news- 
papers, news releases sent to women's organizations, alumni associations 
and other schools offering graduate proarams in environmental engi- 
neering. Except for the newspapers, the publicity was ineffective. 
With only a few exceptions, other universities failed to publicize the 
Notre Dame program. A list of potential employers for session par- 
ticipants was developed for placement purposes and the project 
director said those orqanizacions were also contacted about potential 
participants. That, appcrentl^ , was ineffective as well, since all 
of the second session participants had read of the program in a 
newspaper. 

In the proposal submitted to MSF, it was noted that evaluation 
procedures including ore- and post-participation measures would 
be developed with the assistance of the University's Social Science 
Training aif^ Research Laboratory. As far as the evaluators could 
determine, that was not done. There is no formal evaluation procedure 
developed to determine what the participants have learned. Process 
evaluation for the proqran itself is mainly an-infcrmal procedure based 
on discussions among, variously, the particlpa.nts themselves, partici- 
pants and faculty, and participants and one of the graduate students. 
During the last week of the first session, the women provided feed- 
back to the project director concerning their reactions to the program, 
suggestions for improvina it, etc. 

One of the sungestions they offered was that ,elino be available. 
As a response to that, a representative from Pu.Jue University's 
College of Enaineerinq visited the second session twice to pro- 
vide career counseling to the participants. She administered 
two occupational preference instruments during the first meeting 
and tnen interpreted results during the second me'^ting. Reactions^ 
to the counseling were mixed. It served a few of the participants' 
needs but was repetitive for others. The evaluators* opinion was that 
overall It was viewed as neither a great help nor an unwelcome burden. 

The placement component seems a high uoint of the Notre Dame program. 
The University's Placement Office has offered the full complement 
of its services to the participants, even though tfiey are short- 
term, non-tuition paying members of the academi( coniniunity. The 
placeajent director has net with the participants on several occasions to 
discuss rpsume writing, interviewing skills, etc. The participants 
were very nrateful for his help and indicated they would like even more 
assistance in this area. The first session wonen participated in severa 
interviews vhile interviewers were making their regular campus visits, 
and a lOb for one of the participants resulted from this. All in all, 
the placerr.ent services and support to the project serm excellent. 

The proiect director has seemed so co'^cerned with recruiting partici- 
Ddnts for future sessions t.iat man^ement of current sessions has 
falterea. To add to the problem, is directing the sumrner program 

r.,, fhr.' 1 ^ iUffiV^ at the same lU,t ds one of the Career 



Facilitation ^e^uSions is runninq. Keconnuing the r)roblem, he has 
asked one of the ocher ^atu I ty--'»efMber^ t(» tai-e over iMuch of the day- 
to-day onerdtion of the Career F^i i M tdt ^<>n sessiofi. Thai faculty 
member seens open to the concerns of the participants and, it is 
hoped, will be able to proviae a closer tie between famlty and 
participants than has been evioent the past. 

The three graduate assistant^ perforni different roles for the 
oarticipants . Two of them lave rather formal relationships with the 
participants, aithouah the> do seem qenuinely concerned about the 
quality of the experience tne participants are aettinq and appear 
will inn to respond to reques*:s for more assistance. The third 
graduate student has become the counselor and Mdiator betwsen 
partic if^ants and faculty in addition to her formal teacher/ tutor 
role. She nas also been called uoon by the project director to assist 
in recruitino future participants The proposal states that each o^ 
the three ^raauate students will devote ?0 hourb per week to project 
activities, but it appears that two of the students spend soniewhat less 
time tnan loi and the third one >i.ends substantially more. 

The s<nf'jjle ^^aculiy lectures has been folli*v;ed a^ planned. 
Content of fr-^ ■ ini-courses has become ^rure flexible to better 
fit tne of iJ'irticipafits at eaci- session ^^s noted before, 

rese^jr< *i particir^ation did not occur ^lurino the first session 
and h-x\ not !;enun in t'le second ses^iofi at the time of the site 
(allho'iih ulans fo^ it were underway) - 

U^K ;«ro)ect at ■ioire liame ^eeu vmOi rjiire fonual with 

and di 'dfil ^roi^ the f'^rtic ipants than do the staff at the other 
Career facilitation project visiter* by the fir%t evtluator With 
tfie ext,.eptK,r- of one oraduate student, f^iere iJiil not appear to be any 
personal tie wCtween particioants afiJ :>taff Iheie could be several 
reasorr^. for thi^ impression: the oarH. ipants had ^'^!y been at Notre 
Janie for three weeks; a relative! / short teru? experience such as this may 
rnnqate aqain-.t forp^inq close rie^, it nay res ilt from the personalities 
of all person-^ involved in the pro]eit, it na/ ii:jpl / be the style of 
that dejJdrlr-ent at the University wh-iteve*" the reason, it struck 
the e/aluaiors that che participant^, telf ver/ ffuch alt»ne (as a 
oroup rapport within tne qrouf^ wa^ Muod) afid unsure of the'nselves 
and the pnMiran; and //ould profit fro,^ a conSLl-Hj^ e^'f'.rt by the 
Staff to develop a qood nnmv — i e , staff and participants spirit. 

The partKioantS seened ver/ interj-^ted in learfiio' The likelihood 
that nan/ of tne- would enter irsitediatf-l » into j oraiuate vroc^rm 
in envi ropr<?ntal en'^meermn seenis Jrfit. t*ut ftiat ji*J not diminish their 
willinqness to expend effort to ria'-ter the .ofitirnt b^'i^u offered to 
ther. Whereas the fir^^.t sc*ssiofj part ^ ioaot% were aljl ^^uite recent 
'\r<iiiud.''f:''., thf' s*'COnJ .e^.sion parti i^^a'^s reoresi'*f»t^*iJ a rEore diverse 
..pou,' 10 aoe, iNt-'/ ,r ,vM'*J ;uitt: -j bit r.f su[)port to e-idi 

. MK-'. d ' '.r ^ .1^*- i-iH. \.'\ ;rfdot here 

wher^ / .tr^' n**^ in a i'.ir i i ilari. .^i.^i' ^i M .t- \u tittitional en- 
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vironment. They are not reticent about offering suggestions for 
project improvement, and many of the suggestions we as evaluators 
concur with. They will be noted in the Recommendations section 
of this report. 

V. Outcome Evaluation 

Outcomes related to participants are hard to define because the 
participants with whom the evaluators had most contact had been in 
Che program only three weeks and, with one exception > the partici- 
pants who had completed the training were i.o longer on campus. 
Notwithstanding these complications, some impressions can be shared 
about the overall impact of the project on the participants. 

Reaction to the project would have to be classified as mixed. 
There is some lingering disappointment in finding that the project 
is more engineerinq-^related than health-related. They express 
some confusion over where the course of study is heading i.e., 
what the overall program direction is. They are often overwhelmed 
at the amount of material they are given to master (this is 
especially true of those women who have been out of school for some 
time). 

On the other hand, they are complimentary of the quality of the 
faculty, especially as it is shown during lectures. They recoqnize 
the tremendous assets of a'university such as Notre Dame and enjoy 
being a part of the campus community. They welcome introduction 
to potential employers through the Placement Service. 

The success of the project in its effect on participants' clarifica- 
tion of career goals is unknov/n. The opinion of the evaluators is 
that participants v/ho have been involved so far are there not so 
mucli for goal clarification as for introduction to a new field 
curiosity more than decision making. While that may be an 
appropriate redson for participating, it is likely to make the 
project goal of preparing participants for graduate programs in 
environmental health, engineering and science an unrealistic one. 

While th'fe project is undoubtedly having some impact on the partici- 
pants, the same cannot be said of its effect on the faculty and 
institution. Obviously, the faculty is affected by having to 
deliver more lectures, interact with nore students, etc. But in 
terms of any lonn-term effect, there seems little indication of 
potential impact- 

yi. Surmary Reactions 

The evaluators were troubled 'y this project because U seemed to 
have the potential for providing valuable educational experiences, 
but the potential wasn't being realized to the extent that it mlnht. 
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Failure to reach its potential were for reasons both within and 
outside the realm of the project staff's responsibilities. The 
failure to attract a sufficient number of applicants to allow se- 
lectivity amopg participants is a major problem. It may be that the 
project director did all he could to publicize the project and it 
is simply the fact that Notre Dame is located away from a major 
metropolitan area that accounts for the small number of applicants. 
The fact that the program is a short-term intense one may dis- 
couraae applicants: they may not think the program lasts lona enounh 
to warrant moving, yet it may be too lonq to allow an apartment back 
home to qo vacant, a iob to stay unfilled, a family to be left alone; 
but it is so intense that there is no chance of ,,ommuting, as it minni 
be possible to do if the Droqratn lasted three days a week {for 
example), as mpst of the participants were from the Chicago or 
Indianapolis metropolitan areas. 

Another major problem was in the amount of time the faculty were 
able or willino to give to the participants. While it was the^ 
evaluator's feelinq that faculty would respond to participants 
requests for time, they did not offer it ai a matter of course. 
The faculty did not seem to take into account the fact that par- 
ticipants in a proqrcm such as this r-iav have important differences 
frojTi a regular oraduate student and those differences may require 
different approaches on their part. With some exceptions, they also 
did not seem to be offering the support many of the women needed to 
have a valuable experience. The whole attitude surrounding the 
project v-r-i-ed to be "We're offering you the content - it s up 
to you to internalize it." That may be appropriate for a self 
confide-..t student who, because of recent qraduation or Involve- 
ment in a nrofession, has kept on top of her academic field. 
Hov;ever, that type of person is probably already in graduate school 
"Se Career facilitation project, supposedly, is aimed at another type 
of student. 

VII. Recommendations 

Reconrnendations for project iniprovement are offered in the areas of 
recruitment, content and manaqemcnt 

Recj-jji tnient 

1 In announcements explainim the prooram, what is meant by 
environmental health science and engineering should be defined 
more precisely It should be pointed out more explicitly than is 
done now that the content and techniques to be offered do relate 
to a variety of contexts, but that emphasis is on water and waste- 
water related topics. 
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2. More attempts should be made to use the potential employers 
identified for placement purposes as providers of participants. 
The need for upgrading the skills of their employees-^especially 
female staff members--should be pointed out, and it should be 
shown how this can be accomplished via the project. Perhaps 
arrangements could bf worked out so that the NSF grant pays for a 
participant's traininj and her employer pays for her livinq expenses. 
It could be worked into an overall staff development program that most 
large companies have anyway. Letters and other contacts with ind stry 
would have to be couched in a "how this can help you" approach. 

3. Participants should have their own copies of materials 
related to coursework, especially workbooks and other consumable 
materials. 

4. A staff meeting with the graduate assistants should be held 
before participants arrive, in which each participant's back- 
ground (coursework and job experiences) is reviewed thoroughly. 
Course content should be modified as appropriate. This must be 
done early enough so that it is feasible to modify content and 
teaching approaches. 

5. If participants are to bfi allowed to audit just one regular 
course, they should know that at the time they apply. 

6. Additional field trips should be provided in the area so the 
women can see what an environmental engineer does. Learning should 
not be restricted to the classroom and laboratory. 

7. Consideration should be given to allowing the women to complete 
one mini-course before beginning another. Especially for the women 
who neve been out of school for some time, it may be better to provide 
new content in small, discrete steps. 

8. The idea of involving Notre Dame counseling staff in the project 
Should be explored so that, should participants desire more counsel- 
ing, resources will be nearby. 

Management 

1. A faculty advisor should be assigned to each participant if it 
is impossible for the project director to handle those responsibil- 
ities for all the participants. The advisor should meet vith each 
participant once every week or two. These meetings should allow 
time for the participant to discuss content, program activities, 
suggestions for program improvement, etc., as well as a time for 
the faculty n»ember to provide personal support to the participant. 
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2. If the one graduate assistant continues to perform the combined 
teaching/counseling/recruiting roles, her reimbursement should be 
increased commensurate with the time she is spending on the project 
compared with the other graduate students. 

3. Formal process evaluation procedures should be institutionalized, 
so that the project director can have a more accurate idea of the 
program component which are and aren't working. Also, contact 
should be maintained with participants of past sessions, and their 
feedback should be gathered on the adequacy of the training some 
months (6?) after their involvement when, it is hoped, they are 
making use of things learned during the training session. 

Based on the experience of visiting the Career Facilitation project 
at the University of Notre Dame, the only specific recommendation 
for NSF is to explore the possibility of providing overall program 
publicity in media which would be impossible for a single project 
to use— e.g., popular magazine, Sunday newspaper supplements. It 
is understood that Career Facilitation Projects are supported through 
grants, rather than contracts, and therefore that NSF can provide only 
limited control over the projects. Nonetheless, a more general 
coRBTient is that NSF should maintain as close a contact with projects 
as possible, so that problems can be identified early and advice and 
suggestions offered. 
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I. General Infprmation 

Site: Poly.technic Institute of New York, Brooklyn, New York 
Project Director: Dr. .Bernard J. Bulkin 
Focus: Polymer Science and Enq^neerinq , 
Budget: $59,424 

Expected Number of Participants: 50 

Date of Visit: Jul}c 21-22, 1977 

Evaluators: Esther Lee Burks, Conrad Katzenmeyer 

II. Project. Overview. 

The primary purpose of the project -is to prepare women to enter 
either the Certification in Polymer* Science Program, tReTTA. 
Proaram in Polymer Science and Engineering,. or the Ph.Ej. Program 
in Polymer^Science and fnnineering. In addi t^oa- the firoject activities 
are designed to assess 'the effectivenjess of the r^nediajl program 
offered, both with respect to participant achievement and participant 
and faculty sat'isfaction with the program. The project designers also 
seek to gain ^'nformation about factors related to career achievement 
for women in engineering, and to use experience in this program as 
input to other programs for retraining chemists. 

The project is funded for 21 month's, and uses faculty-created short 
courses, comnierjcial audio-tape workbook courses, regular Polytechnic 
courses in the areas of chemistry and polymer science, to accomplish 
its academic goals. In additiojn, seminars relating to careers in 
polymer science and job search and place^pent assistance are provided. * 
Students may participate without charge in course-work related to 
the goals of the program from March 1977 through fall semester 1977. 

Polytechnic Institute of New York is a private institution, which 
currently enrolls about 4500 students, mostly in engineering disciplines 
Science and humanities majors are offered as well. All graduate 
courses are offered at night; undergraduate courses are offered 
in the daytime. Polytechnic wao begun as an all-male school, and 
admitted its first women in the 1950's. The percentage of women 
remained quite low, however, until recently, when a number of steps 
were taken to empha-size the value of science and en(|ineerina careers 
for women. The majority of its graduate students work durinq the day, 
and atterrd school at niqht.^ As noted above, the Dean of the College 
ot Arts and Sciences is the project director Both the departments 
of chemi.stry and chem-ical engineering are involved in the project, 
and in the 4fgree programs to which it is dimed. 

HI. On-Site Procedure. ^ 

The \\x\ v>^i^ ^< N^mIuIo coinprisod a ddy and d ha if (jf interviews 
with'stdrff and participants, visits to prejtici activities, and 
inspection of facil ities'and proiect records Interviews were held 
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with the project di>^ector. Dean Bulkin, the project counselor. 
Dr. Kramer, the Provost of the Institution, Dr. Conti, and two of 
the faculty involved in teachinq of courses in the project. 
Participants were interviewed in small groups over a period of 
approximately two hours. A career education seminar reqardinq 
discrimination in salaries for women was obscirved, as v/ell as the 
conduct of two oral examinations over audio-tape workbook courses. 
Student files were also reviewed. 

The on-site* was originally scheduled for July 14-15 but due lo the 
New Yor^^ City blacKout op July 13th, U was necessary to reschedule 
a veek later. This created some problems, as the 21st was the 
project's last meetinq of the term, attendance was less than it would 
have been a week earlier, and most academic activities had been 
completed prior to the 21bt. 

IV. Process Evcluation. 

In this section, the discussion is addressed to two primary issues-- 
the i»Uegration of the project into current activities at the 
institution, and the decree to which the prelect has been carried 
out according lu its proposed plari auC uujectivci. 

The fir-^t of the3e--institutiondl resoonsi veness--is the fa^ or most 
relevant to Ihe likelihood f ^ cofitinuation of the project in the 
absence of NSF funding. The prooram is, in several aspects, outs^'de 
reqular institutional procedures. Academic credit is at the discretion 
(i( tl:r 'jr,:.:tnr; students Jo not go through regular registration 
pt .„.ti.-du-es and fee payment; ^ students are not evaluated for 
aradup iL performance in the same ways other students at Polytechnic 
are. irie academic content of t!te progi^am is, ho^vever, within 
existinn departrriental activities, since the integration of chemistry 
and c.hemical engineering which is at the heart uf the project is not 
a synthesis created especially fo^ the projec. The project 
objectives seem in no way in conflict with departiiiu" or institutional 
oblectJ/cs, There has not been a concerted effort, however, to provide 
career quidance to students general 1>, fior to provide an ongoing 
women's program, according to the Provost. Thus, the necessity to 
attract women and to provide career guidance requires a special 
sta? .-up cost tor this '^.rant. In nst tutions where onooing women's 
prjqrarjs and career guidance a<ti\/ilies exist, a program of this 
tvoe hr^^ existing institutional nets to link witii, making continuation 
of such a program somewhat more iikelv. Staffing of the project 
seems to have been carried out with the aim of integrating the project, 
since faculty from both the engineering and chemistry units are 
involved in te<:.:hinq. 

Facility availability for the i^ro^t dv\ is, I'l general, good, since the 
}ihrarj and the school itself are open ci night, when project 
;'artici[kints copo. No .omputer u^e is required in the program, 
'h: lac^ of acces': lab facilities has been a problers since much of 
^he en^phdsis ii l..e audio-tapes is u .trudientdt ion. Students have 
expressed a need to jse some this instri:mentatu)ri. An effort > 
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beinq made to allow women to Lake a laD course /-^'^ falK No 
study area or social headquarters for students was set aside. 
All classes are held in a single building, wmch has parking 
facilities nearby. 

The following discission is directed to t-.e match of proposed 
act- vities with those being carried out. Educational and non- 
educational components of the project are described, as well as 
management., staffing, and participant characteristics. 

The contpnt of the program includes iritruction in calculus, 
chemistry, thermodynamics, chemical engineering Pi^inciples, and 
instrumentation. Each student's proaram ^^^en designed 
individually, after consideratio of her bac ground, and In light 
of the goals of the project wh^oh emphasize a polymer science 
orientation. Participant records and personal interviews were 
utilized to determine the levc^l of mathematics a"d^he.-Tiistry 
remediation perceived as necessary by both the students and the 
Project Director. Students come once or twice a week, depending 
on the individual program. 

A v/arietv of Uarning methods is available to the students. FacuUy- 
A variety oT itannny .^t:^^ m-nmPrrial 1 v available audi-tape 

wor book modules, and standard Polytechnic courses are availa le 
to the- students free of charge. Progress m the audio tape courses 
!<; As^'<-sed by Means of an oral examination, conducted by the 
j:-„1^ct ilUo. .such an expenenc. has been Shown by^ 
research to be an important part of PSI 'vf^ei^sona 1 1 z..u - 
nstrucJion) pronra.s and other Keller-type P^^f ^^Jf -^^^^/r,, ^^era- 
verbalize and interact with others about concent areas '^^^ 
hie valur- Apparently no other means or ev^.uation s used tor tnese 
■course' Evaluation in regular Polytechnic courses is through grades. 
The short courses are on a pass-fail basis. 

Publicity for the project did not generate ^J^/'^f 
students. Eligibility for the progran was defined as a B.S.in 
-hemistry or related field obtained between 1961 and !9/b. Kecruii 
,nent oro^edures in. luded media coverage through press re eases 

r "enents in publications such as Catalyst a" .New ngin er, 
Piaiiinqs to niaior chemical compares in the New York area, and 
direa L ling to graduates of City University of New York, 
Brook vn Co lege, Rutgers, Barnard, and New York University 
Pro? f-^er on^ei believe that direct mailings to Individuals was 
-■hp most" effective of the methods. The brochure used in the 

lin S d" notV^lat rate upon the nature ot the ca-ers open ,n 
the Dolyme- processing field to any great degree. This is an 
emerSino f^eld, and women who have been out of the job market , or 
some iire may require more information in order to relate their 
own background, to this field. The result of the recruitment 
procesf was a nro.p of "Z acceptable ap.l icants ,..ven of .hom are 
not U.S. citizens, compar^iCl to a qod i Qt* bu 
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Participant selection procedures were essentially subjective, carried 
out by the Project Director, So far as can be determined from 
student records, the group iiteiiihers seem adequate to handle the cement 
of the program; and teaching faculty concur with this judgment. The 
underemployment criterion described in t\re proposal was met by the 
students' own assessment of their need for career facilitation. 
At the outset of the project, acceptej students were given the A. C. S. 
test for mastery of chemistry. Performances ranqp ■ from the lowest 
percentile to the 66th percentile, a fact which pre ides evidence 
that the selection procedure resulted in a group which is m need 
of the remediation offered. 

Evaluation procedures proposed included pre and post program adminis- 
tration of the standardized exam of the American Chemical Society, 
and administration of various psycnological inve.itories . In addition, 
biographical data were to be obtained and analyzed, and satisfaction 
0^ participants and faculty with the program was to be assessed. 
Ti.e initial A. C. S. testing has taken place, as discussed above. 
The Bern Se.x Role inventory was administerea informally to 1 1 of 
30 participants as an adjunct to a seminar talk on discrimination 
i". salaries for women. Froqram satisfaction is being assessed through 

means. No bionraphical analysis has yet been obtained, nor 
have ii'ore fo.nal psychological procedures been administered. 
Post r;easures for the A. C. S. Pxam, administration of neasures to 
a cont'-ol (-roup of cur-'ent Pol>techn;c seniors, and comparisons of 
r.-rfor! ance in -iraduate school for those women who mo on to graauate 
v:nool are planned for later in the program. Tracking of individual 
• ' , i'-ncjress has been a problem, due primarily to the 
iiidiv'd'jj I nation in the program, and to the fact that workbook 
(•'lursc" -!•'•' i^ed at hone. 

i-oif'Ct lujna-fjnent has resulted in a number of outcomes. Assignment 
of teafiiirifj respon:>ib: 1 ities has included both enginpc-nna and 
checiistr/ facult/. Scheduling of short courses has proceeded, ^r. 
aeneral, smoothly, with only one or two conflicts, ciccordim to 
faculty ind <;tudents interviewed. The overall program schedule, 
as outlined in the proposal, has sliDped approxipiatel/ six months, 
dup primarily to 'he recruiting difficulties experienced. Thus, 
appliccint assessment and testinq took place from January through 
March, ratner than in October, as specified in the proposal. 
Placement of students in graduate proyrdms, and poit-testinq will take 
Pla-e in uecenber rather than in Ma v. The two semindr programs 
o--' career-related topic: have also been moved bacl< six nonths. 
The slippjge in time does not seem to have affected the proorani 
offered, hov/ever. 

Staffinq of the oroiect includes the projeil diredoi, o counseling 
ana evaluation task leader, and tedchinn faculty The fact that the 
.|u--» tor is Dean of Arts and Sciences medr.s that red tdpe is 
: iriinn/el Tl-u j.roiecf -lirector's enthijsia>.m an<l coiipeter.ee in 
ft,,, '.(jt.je't are<i of the uroK'Ct, as well o'. his enthusidstic 
rcldtionshi;)S with student', allow him lo r,d:ntdHi ( lo:>e contact 
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with the project. The counsel ino and evaluation leader is a faculty 
member with experience in teachinq courses in the nsycholoqy of 
women, and is stronqly supportive of its ooals. We had no opportunity 
to interview placement personnel from the institution, nor presenters 
at the seminar. These latter included two women jm academic 
settings, and two from the oil industry. Two of the proposed 
faculty participants--Drs. Anita Lewin, and Guiliana Tesora--were 
unable to participate in the proiect. 

The women in the program are a diverse qroup, ranqinq in ane from 22 
to 40. Sliqhtly more than half of the participants are married. 
Forty-five percent have children livinq at home. The majority have 
obtained a B. S. or B. A. in chemistry. The remainder hold Bachelor*s 
deqrees in related fields such as mathematics, bioloqy, physics, or 
enqineennq. Fourteen percent of the participants have some qraduate 
education. Twenty of the orininal 33 received their most recent 
deqree within five years of enterinq the project. Fifty-four percent 
were unemployed at the time of application to the program. Job 
experiences vary widely, and include positions as chemist, teacher, 
enqineer, nurse, and other non-technical employment The most 
frequently stated reason for anplyinq to the pronram was a partici- 
pant's inability to find a job, or to receive adequate pav in her 
current iob. Thus the program is seen as a new career opportunity 
by most applicants About nair me 30 stuaenis still in the prourdm 
will take a nraduate course while in the program. Most frequently- 
chosen is l-'>.e course "Introduction to Polyhte*- Materials." Seven 
of the wonen in the proqram are not U. S. citizens, and several 
others are ^oreign-born, althouqh now ritizcns. Coiicr^c 'trades, 
for t^e oroiip, were ^*ot, a rule, hioh, nor are eniploynient histories 

[hpt/ of the orininal 33 are considered active in the orooram. 
Lleven were present for the final seminar of t^^e first seminar 
couy^se. Several of the participdnts drive considerable distances 
for tne pronram- -one as much as three hours each v/ay, twice a v/eek. 
Of the six lecture courses offered, a!) had from four to ^ven 
students voiunteer to attend, even though they vier^* not » .luired 
to Dy thai I individually-scheduled program. The oroup oresent at 
Ihe dosing seminar seen enthusiastic a' out their experiences in 
tne pro^ecl, dnd overall comitnent of those we interviewed seens 
hinh. One woman had iust obtained her first protessiondl icb, with 
the assistance ot tr:e proiecf's staff. The following information 
is not yet available: number of students who have completed all 
assinne^' chot t courses; number of students who have (ompleted all 
assigned audio-tape courses; number of students who have completed 
all courses volunteered for; number of students in coijrses for regular 
undergraduate or graduate credit" estimate of average number of hours 
invested by participants in the /rogran'. 
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I. General information 

Site: College of St. Catherine 
Project Director: Sr. Mary Thompson 
Focus: Chemistry 
Budget: $30,350 

Expected Number of Participants: 60 

Date of Visit: July 18-19, 1977 

Evaluators: Charles Bertram, Frances Lawrenz 

II. Project Overview 

* 

The purpose of the project is to provide women who have previously 
majored in chemistry or biochemistry with an opportunity to update 
their knowledge of chemistry and instrumentation skills so that 
they can return to or enter employment, primarily in an industrial 
settinq. The women first update their knowledge of theoretical 
chemistry through individualized use of a series of audiotape-sl ide 
presentations, and then refine this knowledge in the laboratory 
throuQh use of technical equipment. Although the work is completed 
individually, there is ample opportunity for discussion of progress 
with the chenistry department faculty. Career opportuni ties may be 
explored with the placement office as well as the faculty. In 
addition, participants may enroll in an asserti veness training 
orograri and/or participate in semnars designed to inform them about 
the eferoind roles of women in industrial settinqs. Appendix A 
is a list of seminar leaders. 

Accordinn the 1976-1978 catalon, the College of St. Catherine 
"attempts lO be open to innovat ve and creative approaches in teaching 
and in social living. It encoui jjes students to consider a wide 
choice of educational opportunities ana professional options without 
undue attention to the more narrow expectations society tends to 
impose on women. " 

The college has an enrollment o^ appT^oxiniately 2,U0U wonen, which 
represents a 50 percent increase in enrollment during the past ^ive 
years. About 50 percent of tee v/omen are ei. rolled m education and 
another 20 percent in nursing. Tr«e remainder are in a variety of 
fields of study, ranging from chemi:>try to East Asian studies. 
About ten percent of the enrcllment 1^ maue up of older women takina 
courses throuqh the Continuinn Education Pruoram. These women take 
regular college courses, ir.cluding asserliveness training if they 
wish, and appear to fit in weM on the campus in a social sense. 

Five persons serve cn the cheriistry (Jepdrln.ent f jculty, although only 
two were present at th^* time of the site visit. Ten courses are 
required for a ••ajor in ciieniistrv, including a'i/dnced analytic?! 
chenistry, tv/o suDporliiiq courses in physics, and calculus i and II. 
The college offers a Bacnelor of Art:> in chernstr/, based on 
O dC^eptable completion of 12r: .cme.ter ho-irs and three interim courses 
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III. On-Site Procedure 

The information on which the evdiuation is based was obtained through 
interviews with selected individuals, inspe-.tion of participant 
files, observation of instruments, equipment, and classrooms, and a 
study of certain background materials such as college catalogs and 
the NSF proposal. The site review began at apn^^oximately 2:00 p.m. 
Monday with an irter/iew with Sister Thompson, followed by an orienta- 
tion to the audiovisual ^ipment and various instruments in the 
analytical laboratory. The presif'ent of St. Catherine's was inter- 
viewed for approximately one hour, beqinnfng at 8:00 o.m. Tuesday. 
That interview was temiinated so that the evaluators could sit in on 
an asserti veness train;no session conducted by Ms. Louise Osojnicki 
Hiniker from the counsel inn office. After about 40 minutes, the 
evaluators returned the chemistry building for an interview of 
some 30 minutes with one of the program p^ariicipants . The final 
discussion at St. Catherine's lasted until about 12:00 noon and 
was with Sister Thompson and Sister Harquita Barnard, one of the chem- 
istry faculty members. The evaluators exchanged impressions and 
discussed the expected evaluation report during the return flight. 

IV Process Evaluation 

Generally, the institution has been quite responsive to the Women 
In Science Career Facilitation Project The project was executed 
efficiently and, with two exceptions, ran as planned. As indicated 
later in this report, the exceptions were that the number of par- 
ticipants v\as ^ewer than expected and the proiect was starteo later 
than e/! t 3oV 

The ect ^ils well into the acadeniic program of the chemistry 
depart^cr*, v/el*i as the total colleoe setting. The chemistry 
laborator/ is easily available at almost any imit to prelect par- 
ticipants, lije audiovisual equipment is quite accessible and may 
be taken hc-e as desired, and there is a small library of chemistry 
textbooks anfj other literature available in a ifOiiK) meetirK^ area. 

The staff of the chenistr- department is dCipar unt I / quite willing 
to assist tne pronram participants with an/ activity desioned to 
help then' rea( h career goals. As more fironr^n-f participants are 
recruited, each faculty person will cjdvise two returning wonen. 
The services uf the Contmuinn Educ<;lion Progrdn. ate alsij available 
to them. 

The objectives of the Women in Science Career faciin Pronram 
are quite con- j^^i-X with the institutional ODiective^ In fact, 
the project might well be envisionea as one extension of the 
msti tut londl mission. Tne general thrust i^f tlit- Colleoe of 
St. Catherine is to deronstrate "basic respect Un the inl^ ' lec tua! , 
social, ^^5^' 'f.^w<' potential of woncn" and the vJm'iefi ii5 Science 
Proiect 1'. oni / one exemplar/ dct:vity deSKjhed toward tlidt end. 
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The project is designed to provide a qeneral upaatinq in chemistry 
and has a strong emphasis on the use of instruments. The content 
includes slide-tape programs produced by Conwunication Skills 
Corporation of Fairfield, Connecticut, which are used in Caramates. 
A Caramate is a portable unit about the size of the body of an 
overhead pro)ector which uses carousel slide trays and cassette audio- 
tapes. The tapes are keyed so that the slide tray can be advanced 
when the visual and audio material has been sufficiently studied. 
Students also complete written exercises and quizzes to reinforce 
learning and provide a measure of relative progress. .1 substantial 
number of Caramate programs are available to the participants, and 
the students may stlect from these according to their needs and 
interests as agreed upon with their advisor. The project partici- 
pants usually beain with Caramate slide-tapes which describe basic 
principles of chemistry and then rnove on to programs which describe 
proper use of instruments. 

The instructional delivery system is essentially an individualized 
approach. Each student progresses at her own rate through the 
Caramate programs until her review of chemical theory is complete. 
Then she is giv'en individual problems in the chemistry lab'>ratory. 
These problem exercises have been previously tested with advanced 
chemistry students at the college and are felt to De quite appro- 

to ftfinil iarize the students with the instrument before actual 
experimentation benins. Conducting experiments with analytical 
instru^-'ents reinforces and focuses Ine student's knowledge of the 
theory behir^d the particular Instrun^entdtion while orovidinn 
;^racti .i1 harj'Js on experience. Tuis experience "is necessary sinc€ it 
cdft be transferred to the other perhaps luore sophisticated equipment 
usually' found in industrial settincj^. 

Observation of the Carama'^ prourdms h/ lu^ evaluaturs, as well as 
discussion with facull/, indicated that they are quite accurate, well 
designer, anc' very useful to the participants. The participant who 
wa', interviev. d folc that the Cararwte pronran.s are quite useful 
as a review of chenical concepts but she di ' tri r^com^end using the 
programs for initial teachinq in chemistry. 

The most apoarent V',eaknesses of the r^roje^t concerned the advance 
publicity for it and a related iate start-up date. Sister Thompson 
returned f^'om a campino trip in Europe to fmd that the project had 
been funded. Therefore, the equ indent vi^^u'i ordered until November. 
There was no public; t/ until Janudry wr»en the euu^pnent become available, 
since she didn't want applicants untn thr pronram was in place. 
Announcements wt^re sent to area newi^j^dp^^r^ , hut since the»e v/ere no 
inquiries from the Minneapolis drej, sur^e of ther^ apparently failed 
to carry the od. As a re<^ult, unly three ar. i [J0:>i.ibly four persons 
enrolled for the project, r^the. thdf» the expected en, and the/ 
beaan work durin'! the late spriri i or.^l e-ji I / sur^-er , rather than the 
previous Februar/ as dr^u ipd*el 
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All the participants are required to be chemistry or biochenistry 
majors and to have received their degree from two to fifteen years 
ago. One possibility for the future is that the population be t^nlarged 
to include persons other than chemistry majors, such as biology majors 
who need a strong background in chemistry before attemptina employ- 
ment. 

Evaluation procedures are essentially informal, although progress through 
the Cara»nate programs is based on successful completion of quizzes at 
the end of each program. In addition, the frequency of use for the 
Caramate programs is ronitored through a checkout system operated 
by Sister Thompson. The proposed forms that permit faculty members 
and project participants to assess participant grov/th are not 
currently being used but may be developed and put to use if 
additional participants are recruited for the fall term. Of course, 
anotlier type of evaluation is the informal discussions among project 
students and faculty, ^nd among faculty and college administration. 
The people at St. Cather'ne's will apparently determine if the project 
is meeting their instructional goals and incorporate it as an ongoing 
procedure if they feel that it does. 

Another aspect of the project is thi career placement ser/ice given 
by vanous groups and individuals. Sister Thompson and otner faculty 
are quHe well acquainted with chemists in the neighboring industries, 

them concomi.nq job opportunities and contacts with an industry. The 
Ifronrar. parlici[>ant who was interviewed felt that the college's 
placerent s*^**vice is an additional benefit of the project, since 
she can p».t her credentials on file there and ha;e a set available 
witf.in the '>tdtc of Minnesota. 

The participants t-iav also attend the asserti veness training sessions 
which are desiined to help wonen learn to express themselves more 
effectively within a social context. These are group training 
sessions operated out of the counseling o^'fice f^r reqular students, 
as well as for those in Continuing Education or associated programs 
who desire the trainin*j. 

The project aopears to be managed quite well. Once trie proiect was 
started, a schedule was adhered to, with the exception of the 
publicity and late start proolems. Those students available we'^e 
given services, and adequate records were maintained. The equipment 
was maintained properly and the project director was quite capable 
of leadinrj tr e staff and students in any intellectual or academic 
pursuits. The style o^ management is colleqial as opposed t) 
directive, and a se«^s. of corTr:on mission guides their various activities. 

There will be five staff me.nbers serving in the chemistry dep-.rtment 
as of September 1977. The chairperson of the department is Sister 
■-lary Thompson who is ^ gra^luate in physical inoraanic chemist'^y, 
a Ph.D. ^rrr r^^.f^ "n i v^.-r'. i t / of California, Berkeley, under 
Professor Pobert Connick. Her doctoral dissertation was uui/n^^'ed 
ds a Lawrence Radiation Laboratory report and has b(*en widely 
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quoted in the literature of the field. She is a quite competent 
professional chemist and the college administration is ojite 
accessible to her. 

Or. Patricia Fish was not available for interview since she is on 
sabbatical until the fall of 1977 Dr. Fish is a graduate of the 
University of Flurida in analytical chemistry and has been involved 
in scienc? and science education over a 25-year period. As indicated 
in the project proposal, she completed her colleqe education, her 
master's degree, and doctorat^^ while married and bearing five children 
and while her husband was conpletina first medicc*! school an«j then 
internship and residency. A orief discussion was held with Sister 
Karquita Barnard who has an MS decree from Notre Daw University. 
She is a person who has left a field of practicino scientists 
to teach a few years in the hiah school settin and has nov; returned 
to college ranks. Mrs. f-lary McLaughlin was d v in Boston with her 
family at the time of the interview, but has an HS degree in bio- 
chemistry fron Boston University. She joined the department two 
years ago, is a mother of six children, and has worked in educational 
and industria' positions wherever situations permitted. Dr. William 
D. Gleason is a newly employed fxulty member at the College of 
St. Catherine. He has taught at Carleion College dnd ha'> a ^h.D. 
in oraantc chemistry fior. the University of Minnesota, and an MS 
in hiorhpr.osf ry from the University of lo/^a. He Is 31 years of 
age and is e^r.ected to bring many innovative ideab to the chemistr> 
department. These five staff persons will assist with the Women 
in Science taree^^ ^facilitation Proltr-t dS warranted b/ the increasing 
nun^er of r'jrti«:i;>arits . 

Other staff associated with the prinett includes various presenters 
in scheduled seminars and th^ director ot the assert^/eness training 
proarari. Sifter Thon^pson hai scheduled vdrious peoole representing 
industry to give seminars at varioiis tine*^ during the year, and the 
program participants will have an oofjortumt/ to participate in those 
discussions. 

At present, tnere ere on\ / three i>drt jl iponis n the project. A 
fourth person came once but never returned, [he first participant 
has six children, the youngest of which is eight years old. She 
is taking courses through a local inJustry f3M) dnd has a pr.^ious 
level of training comparable to a r.dster of science academic degree. 
A second participant Graduated in 1970 fror the University of 
Minnesota and from high school in 1040. Shu has an flA in physical 
chemistry and an additional f-IA in food sv.ieni.e. She wants t get 
into biochemistry. Her husband is a J^-nti^t and she has seven 
children, two of whom are at home, ihe third participant, the one 
who was interviewed* graduated froi. college in 1%1 ^nd has completed 
courses at UCLA. She is a Phi Beta Kappd, has Audied math, and 
is a liberal arts qradudie if. cher.i^tr/ ^he is presently substitute 
teach inn in high '^^chool and i'. d^tiv- \ti ?he league '>f Uonen Voters. 
Her husband is a 3M chemist. 
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A review of the files indicated that the particioants have a few 
characteristics in common. They all are v/hite, cood students, 
and have several children. Their grades are A's, 8's, and a ^ew 
C's, and they are interested in enployment outside the home. 

The participant who was interviewed indicated that she studies the 
Caramates on a self determined schedule; she sets aside a period of 
time each day to study the Caramates in her home. She is generally 
quite well pleased with the materials. She would like to know 
whether thert is employment oppo. cunity before any further special- 
ization ^n some field of chemistry is begun. She has previously 
attended three or four NSF suir^ner institutes and was made aware of 
the project through her husband who saw an article in the Chemic al 
and Engineering News publication^. She doesn't tl.mk college creTTt 
would be that valuable for her and suggested that .if the goal were 
to get wofnen into industrial chemistry, the program might well be 
affiliated with sone graduate school. However, she feels that the 
doctorate in chemistry is required for really meaningful involvement 
in the industrial setting. 

V. Outcome Evaluation 

The evaluotors feel that the project is having a quite positive 
effect on those participants who have been recruitej into it. 
Hov/ever, the program at St. Catherine's is not so mucn designed 
to clarify career ^oals as it is to point out opportunities which 
may exist tor imediate employment and provide a means of lipqrading 
skills so that employment can be obtained. 

The staief^ent of the woman who was interviewed is apparently typical 
of the project outcome. She says the project "has pulled it all 
together for me,' and that she would like to teach in high school 
or junior college. She likes the flexibility of the program and 
feels that it permits her to work her way back into a graduate 
routine. She feeU she would not have reviewed t' material on 
her own. Her practica* outlook is that industry is not now doing 
much nirinq in tne area, so there is no use picHng up additional 
academic or skill training wh.ch will have little obvious payoff, 
although she feels that persons who complete the Career Facilitation 
Prujecl ol the College of ^t. Catherine will be better able to cope 
with industr.jl employmci^t than recent college nraduates because they 
should have more experience and maturity. In general, the participant 
is well pleased with the project, feels that it is helping her achieve 
rareer goals, and is well worth her effort. 

In Summary, the reaction of the one interviewed wdi> .juite supportive 
of the project, althounh she apparenMy already decided on career 
gqals prior to entry. Of course, as she attends seminars and 
finds other possible forms of employment, she may become interested 
in sore aspr<* of industrial chemistry. 
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The Caramate programs appear to be an excellent way of transmitting 
knowledge concerning chemistry and chemicol instrumentation. The 
gain in knowledge as indicated by the quizzes associated with the 
program should be considerable if the students learn to discipline 
themselves and follow the advice of the college faculty. 

As with many career orientation proorams, the project seems to have 
an interesting effect on the faculty. They are beginning to 
prepare their own CaruMte programs, by preparing audiotapes and 
slides describing their own special area^ of expertise which can 
be efficiently programmed for student use. Althouqh a program 
of this type might usually be expected to contribute to consciousness 
raising, this faculty will probably not have an increase in 
sensitivity to issues and conditions specific to women. 

The project will impact on the institution by providing another 
means whereby its general goals can be attained. The college president 
feels that the institution will benefit primarily in four different 
ways. The college should get favorable publicity for the program, 
and the program should attract attention of faculty to individualized, 
programmable techniques. of instruction. She feels that the project 
will provide inservic? training for the faculty and that a few 
successful cofjpfetions by participants in the project will have 
considerable ^n^lue^^ce on a^l rnllenp ar^dufites She further f^cis 
that wonen who co/^e to the seminars to talk about career opportunities 
wii' be of help <o all students at the college, and tnat they may 
pu* tho^e discussions and lectures on tapes tor larger distribution. 

if the- pro/ect is successful in att.jctiiig adr^itional participants, 
there will be some impact on neighboring industries and community 
groups. With favorable publicity, the cooBnunity will generally 
becorr^ sensitized to women s potential roles in industrial settings, 
and industries which are seeking qualified women will have that 
enployr^ent need met. 

The evaluato^s feel that the project has excelleiit chances for 
continuation. In fact. Sister Thompson indicated that, if ^^ccessful, 
the project wo^.d continue without any addicional request for NSF 
funding. The only local expenditures required to continue the project 
v/oulJ be for a few chemicals and for sone faculty time, the latter 
of v/hich seeir:s to be given freel/ for cunnselin-j dod advisory purposes. 

VI. Sunmar/ of Reactions 

The most positive aspects of the \u Science Cdreer Facilitation 

Project operated by the College of St. Catherine are a quite 
effective use of instructional technology and provision of 
an environment where women may find rciles in society and work 
' acceptable co the".. The women should be dble to integrate acquired 
knowledge ^md sMils ynUi an inci cvr. irn^ per( eption of changing 
expectations dnd opportunities available then*. Th-^ college provides 
an excellent environment for stud/ .ind oroup int*. ruction aid .any 
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acceptable role models are available to participants. 

The negative aspect of the project are the recruitment procedures 
and scheduli' ' used to initiate the project. Quite possibly, 
a reason fo! a failure of recruitment procedures may be that there 
are few women who are unemployed or underemployed chemistry 
graduates living in the Hinneapolis-St. Paul area. However, a more 
deliberate and scheduled publicity campaiqn should be put in action 
before the September enrollment. 

The evaluators* o^'erall reaction to the project is quite positive. 
With adequate numbers of participants, the project has considerable 
potential and might well be replicated in numerous settings— in 
large industrial settings as well as in colleges and universities. 

VII. Recomniendations 

The recommendations concerning the project deal primarily with the 
publicity and recruitrnent issues. Based on discussions, several 
additional recruitment procedures are suggested. Project staff 
should attempt to ^Jt a full-page feature story in local papers. 
A human interest story pertaining to one of the participants, replete 
with photographs of her using sophisticate I instruments and 
indiratinn hpr pxppctpd role in industry, should be of interest to the 
readership of area newspapers. Articles should be placed in various 
school papers such as alumni publications and notices miaht be placed 
on library bulletin boards around the community. The use of university 
e.-^Lension bulletins was suggested as well as the internal news 
media associated with local industries. 

In general, the college ao nini stration and project staff were quite 
positive concerning the manner in which NSF stv.ff had administered 
the project. They felt that there was little interference from the 
NSF staff, that the selection of successful projects was quite fair, 
: id that the college generally benefited from NSF grants. 

As for NSF, more consideration should be given to the timing of 
solicitations and resulting announcements of award. If an award is 
announces in September, a Project may not really get started until 
mid-term- or perhaps the 5 jnd semester of the award year. Also, 
NSF shouiJ offer more or .::ation to project directors concerning 
scheduling, preferably just following the time of project award* 
and project directors should be encouraged to plan for a start-up 
time of six months so that equipment can be ordered, supplies put 
in place, and other initial activities planned. A second suggestion 
for NSF is thot a system of awards to industrial organizations, or 
a consortia of industrial organizations and institutions of higher 
education be considered as one means of reaching NSF program goals. 
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I. General Information 

Site: University of Texas, Austin 

Project Directors: N. B. Dale and A. G. Dale 

Focus: Computer Science 

Budget: $106,609 

Expected Number of Participants: 20 - 30 

Date of visit: June 23-24, 1977 

Evaluators: Conrad Katzenmeyer and Alma Lantz 

II. Project Overview 

The project "Computing Skills Augmentation for Women in the Natural 
Sciences" provides an intensive, basic computer skills program 
that is intended to prepare them for a job as a computer programmer 
or to continue with graduate wark in computer sciences. In adcition, 
the participants take refresher courses in their discipline areas 
so that they can apply their computer skills to a specific content 
area that they are alreauy familiar with. The instruction runs for 
a 12 month period. The refresher and computer course work is done 
during the spring and fall semester while the sunmer session is 
sptMt on special advanced topics in computing. 

The University of Texas at Austin is the main campus for the 
University of Texas system. It has 32,535 undergraduates and 
9,125 graduate students. It is extremely well endowed and has not 
suffered the serious drops in enrollment that so many other colleges 
and universities have over the past 10 years. The Department of 
Computer Sciences is a separate entity, not part of the Mathematics 
■Department as is often the case. It has 35 faculty members, 425 
undergraduate majors and 164 graduate students. 

III. On-Site Procedure. 

We arrived in Austin on the evening of the 22nd. In the morning of 
the 23rd we attended a lect-re that was par*^^ of the special seminars 
4)eing offered in the summe» session Then we talked with the two 
Project Directors and f-ith the psychologist associated with the 
project, Dr. Jean Chandyi Following there was a meeting with Ur. James 
Vick of the Mathematics Depar^'ient who ha. had a number of the par- 
ticipants in his classes. After lunch we met with the participants, 
as a group, for approximately an hour and a half, followed by 
discussion with the graduate students and support staff attached 
to the project^ Next was a meeting with Dr. Raymond Yeh, Chairman 
of the Computer Sciences Department. Dinner was with the Project 
Directors The next morning we reviewed project files and talked 
by telephone with a member of the University of Texas staff involved 
with women's programs on campus. 





IV. Process Evaluation. 

The University of lexa^ \t Austin is a very large campus, and the 
mission is traditional undergraduate education, with a strong 
graduate program. Although there^jre substantial number of students 
on cafjipus whc d,o not fit the traditional mold of the 18 - 22 under- 
graduate or the"gFaduate student directly out of undergraduate study, 
the campus as *a whole remains conunitted to the traditional mission 
and has substantial financial' support from the state of Texas to do 
this. On :he other hand, ^the Computer Science Department has a 
clearly applied mission. It has close connections with industry 
and with government in the area, and sees part of its role as pro- 
viding appjied degrees. The Career Facilitation Project fits well 
wUh the mission of the department, and* could easily be tied into 
the Master's degree progf^m which has been developed by the department. 
Ihe only problem woul^i-'^be the tuition requirement, which would have 
to be paid by tte-Hp^frticipants . Otherwise, the match between the 
project objectives and the overall departmental direction is 
excellent. 

The project is directed by an Associate Professor and d Lecturer 
of'^the department. Alfred Dale is extremely active in a wide range 
of computer concerns, particularly international computer science. 
Nell Dale, who performs most of the project director functions, was 
an instructor in the department but could not be considered for a 
permanent position because her husband was already part of tne 
faculty. She has extensive experience in industry as well as 
academic computing. Both have been active in social science and 
linguistic research. A number of other faculty and graduate 
students hnv^- aUo played substantial roles in the proiect. 

ff**' TdLiiit'.es available ar-" excellent. The tocipulei j<.itMKe fi-par t- 
rerii has Its own biiildiny with ample classroom and seminar spa.j. 
[here i'. eas / ascess to the University of le/as cunptjUhg ^^mtA-r, 

A nir. -^er of courses have been prepared for ttiis [)roj^iA. Inei>e 
include "Introduction to Computing" in the fust semest.- , ^nd 
''Qninihus Course" {coverif,g four areas oP computinq) an "Progranniinu 
Tcfchrnrjuos' '.n the second semester. Special topics wer^ presented 
by ri srrit'S of guest lecturers during the summer sossiur* The.e 
courses ha;e included substantial hands-on computing ex[)erience 
with coniOMftir :)n;i>lems regularly assigned. The overdll level hds 
br?s^n somevnat less than would he expected in the liOd^.Tg? ^duate 
Cr^fffpfiter^'^cience pronran., ^ur hds be^^n extrei-teP/ f:.t paced and 
rigorous for the tHH' availdble. 

'^oiiu tiu' 'at'ffl.tl dur n\K >ijr!rit-f se>slo'. 

to be i3ruj>^'»^l / focused Ihe p^u t 1 1. M'^^* ^ s u ^. 
in their Ov/n var^ou. s{^»'< ij!M"., . f. s > : 



to these courses, as some participants saw this as irrelevant to the 
computer experiences. Mowever, they have performed well in the 
outside courses, and the project directors are cojiimitted to the idea 
that participants should have content as well as computing skills 
to bring to potential positions. 

Publicity for the project was handled primarily through direct 
mailings from alumni and lists, with additional flyers and a 
local television interview. The project directors decided to limit 
the participation to those women in the inmediate Austin area. 
A total of 39 completed applications were received and 31 applicants 
were interviev/ed by the project director, another computer science 
staff member, and the psychologist. Each made independent 
assessment of the applicant on tne basis of the interview plus the 
undergraduate and graduate record examination information available. 
Good concensus was reached on the 3 point (yes, no, -^aybe) scale. 
A total of 20 applicants were accepted, of which 18 agreed to 
participate. One participant dropped before the program started, 
so the initial group was 17. To date, 4 others have dropped from 
the program, although one of the.e *^as chosen to take a position 
with the Home Economics Department on campus and thus can be 
cor -^de red a successful completion for the project. 

Evaluation procedures have been of two varieties. Much of the 
direct feedback about the progress of the project has been the 
responsibility of the project director, Nell Dale; she has remained 
in close contact with the participants, step by step. The number 
of exercises and problems included in computer courses provides 
an excellent source of evidence for the progress of the particioants. 
In addition, grades have been earned in both the computer courses and 
the outside courses taken by participants. The other part of ^he 
evaluation has been a set of attitudinal instruments that were 
administered to the participants at the beginning of the project 
and will again be admini s<"ered at the end. These do not bear 
directb on the actual progress of the project, but are more of 
a research character about women in science in general. An attempt 
was made to secure additional external funding from the Hogg 
Foundation to expand this activity, but that was unsuccessful due 
to the small number of participants that a project of this nature 
would encounter. 

The instructional sequence of this project began with a seminar, 
organized by Dr. Chandy, that included considerable information on 
campus services available and discussion of the problems to be 
encountered in returning to school and the work force. This also 
provided the opportunity for the pre-administration of the attitude 
Instruments. Other than this, there has been no emphasis on counsel- 
ing during the project^ beyond the personal contact with the project 
director. Hov/ever, the participants voiced no particular Interest 
in additional counseling services, and in ge.ieral , appear to have 
little need for these ki'^ds of activities 



Management of the project has been under the direction of Nell Dale, 
and It has progressed as planned. There was a need to change the 
summer activities from internal faculty members to external lecturers, 
but otherwise there has been no substantial change from the plan. 
All of the activities have moved on schedule although the demands on 
the participants to keep pace has been substantial and at tines 
overwhelming. 

The staff has functioned very well. Dr. Nell Dale has been very close 
to the participants. They feel free to drop in and discuss problems 
with her at any time. The other members of the staff, the faculty 
members as well as the graduate students, are highly committed to 
the project and have functioned exceedingly well. The leve^ of 
instruction has been very high, as well as the coiiiiiitment to the 
participant:- There is an extremely low faculty to participant 
ratio in ^his project, and each of the participants has received 
substantial individual assistance by the project. 

The participants are extremely well qualified. Of the 1/ who began 
the project, 12 were accepted as regular graduate students on 
the basis of their credentials. They have. In general, very nood 
undergraduate grade point averages and high GRE scores. One 
participant had a GRE total of over 1400. Almost all have strong 
quantitative backgrounds. They are also relatively young in comparisori 
with some other Career Facilitation Projects - while there is a 
range in age, most are in the late 20*s or early 30*s. Mobt are 
married, and some have relatively young children. They are e/tremcl/ 
committea to the project desp'te the tremendous time demands that \l 
makes. 

ly. OutcofT^- Evaluation 

Participants are e/tremely enthusiastic about the project. Ihe/ 
see olear payoff for the effort ^/pended, and believe that the/ 
hive gained a g^eat deal from it. There was some di s^atisfaciion 
with having to spend the time reviewing courses in their content 
areas, as there seemed to be less payoff in this activity There 
was also expressed a concern about the heavy workload that v/as 
expected of them. Hov/ever, for the most part the project is 
doing what they expected it would do, and believe that the 
e/pprience is well worth the effort. They have obtained a basic 
computer knowledge in a very brief period of time and ha.^e had the 
opportunity to exolore the general direction that the/ would hope to 
take in the computing fie'id in the future. 

Faculty have been very Impressed b/ the partieipdfils WInitr Jriere 
is range in *ho qu-ili^/ and motivation <.f tlie fiart l^, u *int ^ . ! / 
have generally performed v/ell. Most ar^ .e^'n , Ar-^ti^i < if*tiJ't^ 
to do graduate work in ar.riputer scienceo 



The project has also had impact on the institution as a whole. 
There have been discussions with the women studies group on 
campus as a result of the project, and it is expected that there 
may be more efforts in programming for women returning to school 
due to the presence of this project at the University of Texas. 

Although the participants have not reached the point of looking 
for positions at Ihis time, there is reason to believe that they 
will be able to obtain positions in Industry in the immediate 
Austin area dje to the connections that thfe department has with 
those industries and the nufPber of positions available. Approxi- 
mately 50% of the participants will be seeking part-tin)e positions, 
at least at the outset. 

VI. Surrmary of Reactions. 

The project has been very successful. Participants are extrenfely 
enthusiastic about the experience, and all evidence indicates 
that they will be able to obtain v;ork positions or enter graduate 
school at the end of the project. The workload on the participants 
is very heavy, but there seemed to be little choice but to have 
it such given the nature of the computing field and the short amount 
of time available for a project of this nature. The major problem 
with this project is the heavy cost, in comparison to the small 
number of participants who are actually included. Much of this 
may have been due to the considerable amount of effort invested in 
curriculum development projects, and could be changed by a larger 
number of participants, and e lesser corrn»itment to curriculum 
development in future continuation. 

The project appears to fit well into the general philosophy and 
direct--on of the Computer Science Department and thus has a great 
possibility of continuing in the future, and has had some spinoff 
effects on the Austin campus, as well. 

VII. Recommendations. 

1. For the project the recommendation is thdt attempts be made to 
lower the cost of the project per participant, by increasing the 
number of people who are included in the program, and by cutting 
down on the cost of the program activities. * 

2. In concert witn the first recommendation, the project should 
consider the possibility of lowerinq its standards for admission, 
to increase the number of potential participants, and to explore 
whether the experience that the project provides could also be 
done with women wno do not bring the extremely high credentials 
that this group of participants did. 
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I. General Information 

Site: Washinqton State University, Pullman, Washington 
Project Director: Dr. Calvin Long 
Focus: Applied ilathematics 
Budget: $57,267 

Expected Number of Participants: 12-25 
Date of Visit: September 19 and 20, 1977 
Evaluators: Conrad Katzenmeyer, Frances Lawrenz 

II. Project Overview 

The Mathematics Career Reentry for Women Project at Washington 
State University (WSU) is designed to give women with one or two 
years of graduate work in mathematics an intensive review of basic 
mathematics jllov/ed by advanced work in applied mathematics and 
computing. The project is divided into two parts: a late summer, 
five week course devoted to an intensive review of core mathematics; 
and an academic year of course v/ork emphasizing applied fnathematics. 
The summer review course is to cover four topics; algebra, advanced 
calculus, differential equations, and computer progranminq theory, 
each taught by a separate instructor. The women spend their 
mornings taking classes and their afternoons studying and workinn 
on problems. The academic year component allows the women to 
participate m regular course v/ork and a special weekly seminar. 
The course work, which follows the typical university pattern of 
co^e courses and electives, is taken along with other WSU students 
while the seminar is open only to the women in the program. The 
seminar run by Dr. Lono will be a combination of heuristic pro- 
blem solving discussions, lectures by visiting nathematiciariS 
and ':ounsel ing/nuidance. 

WSU is a land-arant institution located at Pullman in south- 
eastern Washington with an enrollment of approximately 16,800 
students. Pullman is located in the midst of rolling wneat 
fields, and, except for the university, is essentially a small 
fanning community with few other sources of employment. WSU is 
mainly residential with more than 70 percent of the students living 
on or near campus. The university is divided into eight colleges 
and a graduate <^rhool . The Graduate school has over 650 faculty 
members and about 2000 students. 

The Department of Pure and Applied Mathematics hab 2U fdculi/ 
members and offers bachelor, master and doctoral degrees. Presently 
there are 63 undergraduate mathematics majors and 42 nradudie 
students. Advanced degrees require specific amnunt^. of rore 
mathf^'natics courses in conjunction with relevant elective. He( fivfs 
may ue chosen from a variety of courses dealing with ()ure or di*[ilied 
mathematics. The applied mathematics courses are oenerally the 
result of an NSF supported Service-Oriented Ji^tions ^'500) projec?.. 
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This project began in the Fall of 1974 and its goal was to develop 
alternatives to the present mathematics program which would produce 
mathematical scientists with the background and perspectives needed 
for produccive collaboration with nonmathematicians in dealinn with 
"real life" mathematical problems. 



III. On-Site Procedure 

The evaluators arrived in Pullman at about 2:30 p.m. September 19 
and were met at the airport by Dr. Long. Discussion began irmediately 
and conti.nued until 4 p.m. when the evaluators met with Drs. DeTemple 
and Kallaher who had taught two of the suiwner short courses. This 
interview was followed by a brief tour of the building facilities, 
e.g., the library and the computer terminals and then the evaluators 
examined the project files. The evaluators dined with several of 
the mathematics staff members at Dr. Long's home. Tuesday began 
with a one and one half hour interview session with four of the 
eight participants. This was followed by a visit with Dean B. . 
Roger Ray of the Colleae of Sciences and Arts and lunch with all 
of the project personnel. After lunch Dr. Mi 11 ham, the short course 
instructor for the computer science component, took the evaluators 
on a tour of the computing facilities. A final look at the files, 
an interview with the four remaining participants, and a final 
discussion with Dr. Long concluded the site visit. 
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IV. Process Evaluation 

The women in science project at WSU fits into the existing 
univer<iity structures. Presently all but two of the women are 
enrolled as regular graduate students. With the exception of 
thoir weekly seminar, all the women will be taking regularly 
scheduled classes along with the other students at WSU. The summer 
short course review was conducted when the rest of the university 
was not in session. The Career Reentry Project fits phi losophica- y 
at WSU because the university is incerested in providing service to 
the state and in producing employable students. This project will 
enable WSU to aid the state by helping to fully utilize women 
mathematicians. The university has demonstrated its suppon for 
the project by providing almost all of the women with at least half 
time teaching assistantships . Also, each woman has a faculty advisor 
in addition to the project director and her own office area in the 
mathematics building which provides easy access to the library and 
the coipputer facilities. The project dovetails with the mathematics 
department's lew thrust in applied mathematics C-OO proj-ct) be- 
cause th.- women will be able to take sonie of these cour~-s. The 
SCO project is designed for masters and doctoral students and the 
women participants will be able to take a number of these courses 
including the core curriculum requirements. In spite of these 
complimentary aspects, the outlook for continuation of this project 
is not good. This is mostly because Pullman offers little in terms 
of a participant pool or in terms of industrial employment or intem- 
shiD oDDortunities. Almost anyone desiring to participate in the 
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project would have to move to Pullman and become a full time student. 

The project at WSU is well managed. All of the activities are 
proceeding on schedule and a clear line of responsibility has been 
established. The only major problem was recruitment. This 
difficulty led to some modifications of the proposed project but 
activities are proceeding on the original time line. The recruit- 
ment problem was not caused by any lack of effort by Dr. Long. He 
has searched extensively to find qualified participants and induce 
them to joining the project. Ke ran a comprehensive publicity program 
which included a TV spot, a brochure sent to all alumni or interested" 
parties, notices in at least five newspapers, articles in several 
of WSd's publications, and notices in the American Mathematical 
Society and the American Association for the Advancement of Science 
publications. When Dr. Long realized that the key to obtdininq 
participants was stipend support, he spent a good deal of time 
soliciting money for the women from numerous sources, not the 
least of which was WSU itself. He managed to obtain a $4,000 
grant from the Weyerhauser Foundation and teaching assistantships 
for most of the participants. 

Since there was difficulty finding applicants, the final qrouL had 
n^ore varied and less extensive qualifications than expected. Sub- 
sequently, the summer course and the academic year plans were modified. 
The surmer course on real and complex analysis v/as dropped, other 
surnmer courses v*ere simplified somewhat and more provision wa-; made for f 
independent work. Two faculty rembers, Luther and Lutz, v/ere also 
removed frop the budqet because of the limited number of participants 
The academic year changed from the original plan of v/omen v/lth 
Piaster's degrees in pure mathematics taknq additional work in 
-ippHed itdthematics to women with bachelor denrees taking master 
i' •:rees with some emphasis on applied mathematics. 

. .n* beginning the ;>up^er short course the bi/ participant^., (twj 
r;ore entered at the beginni'^g of the academic year) completed a 
(lu^st ionnai re v/hich provided information on their backgrounds and 
interests in at hematics. From this information the project staff 
designed the summer course v^hlch consisted of five weeks of nK;rning 
classes in algebra, calculus, and prograrminq theory with the 
afternoons free for problem sessions or independent work. The 
classes were of the traditional lecture type with outside assignments. 
Women v/ho v/ere already familiar with the course content or felt 
unable to handle it pursued their studies Independent!/ under the 
guidance of the appropriate instructor. 

PdM K.ipation in the sucTOr course allowed the in-.trut tur^ ^> 
bev^uff'^ familiar with the acader.ic background and nc.jK df tnt- wohfen. 
This facilitated tht: <j^ection of the ipf.rc^pr idte dca Jt.HJit jr 
courses, since each v/Gman had -iri instructur a> iiu ddvi^{»r. fcj^.n 
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woman is presently taking those courses that best fit her skills 
and future plans. For. example, one woman is doing independent 
computer study rather than taking core courses in mathematics 
while another is taking some senior year level mathematics courses. 
The majority of the women, however, are enrolled in the cor^ 
courses for the masters degree program. It appears that nost of the 
women will complete a mastery degree and therefore will be enrolled 
at WSU for more than one year. 

Because there is such a small group of participants, evaluation 
has been completed effectively on an informal basis. Or. Long has 
interviewed all of the participants and will continue to talk with 
them at the weekly seminars. This informal contact also allows for 
'counseling and advising services although each viomn also has her 
own advisor. In addition to these contacts. Dr. Julie Lutz, 
an astronoHier and the only woman on the mathematics faculty, has 
talked with the women and has made it deer that she is available 
and willing to discuss any problems a pe^ticipant may have. The 
university's counseling ano Office of Women's Programs are also 
available to the women. There is little evidence of jijo placement 
efforts, but since most of the women will be there two years, this 
would be premature. 

The project staff members are qualified, coimitted and enthusiastic. 
The project director. Dr. Long, has his Ph.D. from the University 
of Oregon and is chairman of the Department. He is a "pure" 
mathematician as are Drs. Kallahar and DeTeniple, but he has a strong 
commitment to applied mathematics and is providing the leadership 
necessary to encourage the rest of the department to move in this 
direction. He is anxious for the project to be successful, is 
accessible to the women, and has managed project activities v/ell. 
Drs. Kallaher and DeTemple are both competent friathematicians who 
relate well to the women in addition to being good teachers. Dr. 
Hillham is a computer science specialist and has worked to individualize 
his instruction and to provide the women with practical experience. 
Hopefully, the visiting mathematicians selected for the seminar will 
provide the woipen with encouragerent and good role models. 

The pariicipants are hiahiy Jiotivated, self-confident women with 
specific career ^oals. They are, in general, wel 1 -qual if ied; 
all but tv/o were accepted as regular graduate students and the other 
two were admitted on probation. All bsit two are s" gle anJ without 
children. One woman is recently divorced with a smull child while 
another is married with a child In high school They all are 
anxious to learn and willing to work hard, if no course meets 
their needs, they will study the topics independently. All appear 
to be independent and there^ is little evidence of any strong espint 
de corps within the group at least to this point in time. All have 
been previously employed and are using the project to transfer 
careers. As such, they have definite ideas of what they want, and 
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consequently they compel project personnel to meet these needs. Perhaps 
as a consequence of their self-confident, independent natures, there 
seems to be little need for counseling services- 

V. Outcome Evaluation 

r- 

Because the project has only lust begun, it is c'fticult to assess 
final outcomes. The women are pleased with the proiect and staff. 
They felt that the suimer course was academically challenqina but 
somewhat rushed. The women stressed that the instructors were 
accessible and willing to adapt course work and Provide extra help. 
Participation in the project hcs facilitated the clarification of 
career goals and has given several of the women a better under- 
standiiiy of their potential in terms of their capabi 1 itiesxanc 
limitations. The women will experience a substantial increase in 
their knowledge of purcf and applied mathematics which will hope- 
fully contribute to their employment opportunities. 

On the other hand, it is problematic v/hether the participants will 
actually be employable in an appMed rathematics area after completing 
this project. Several with strong computer skills should have no 
problem; for the others the relevance of the project Is less clear. 
However, Washington State has had great success in placing masters 
graduate in applied pathematics, so even though the goals and require- 
ments of the inathematics department remain traditionally academic, 
this project may weP provide the entree to employr)ent for these 
wcmen. 

Furthermore, the presence of the project will probably have borm? 
effect on the mathematics faculty and WSU in general. Both will 
become somewhat more aware of and hopefully more sensitive to 
the needs of returning students and especially v/omen. In considering 
how this project best meets the needs of the state, other compl irnentary 
needs will become apparent. For example, a potential spin-off from 
this project may be an increase in the number of off campus course 
offerings in an attempt to bring the school closer to the people 
v/no need it. The women themselves are a unique tyi of student. 
Their goals in returnino to school are very different than the 
typical 22 year old mathematics graduate student. They are fDore 
demanding but also more motivated and more industrious. Recognition 
of these differences will help to alter the faculty and institutional 
outlook, especially since the trend in education is towards these 
less traditional students. 

VI. Summary Reactions 

The Mathematics Career Reent^^y Project at WSU is sound and will 
provide the wonien with a strong background in mathematics. The 
major problem encountered was the small number o^ applicants whuJi 
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denied the project the chance to select the type of participant 
initially envisioned. This necessitated modification of the project 
which led to less emphasis on applied mathematics, a longer term 
of study for the women, and an attempt to meet the individual needs 
of the few participants that precluded operating the project as 
originally envisioned. On the positive side, most of the women fit 
; well into the graduate program at WSU and are likely to complete 
their master degrees. The small size of the project allows for 
a good deal of personal contact and individualization of study. 
All of the women seem to be getting what they want out of the project. 

VII. Recommendations 

There are three recommendations we wish to make to the proje-t. 
First, although the women appear self-assured, like all graduate 
students and probably more than most, they will need reinforcement 
and encouragement now and throughout their studies. Hopefully, 
this will be an outgrowth of the weekly seminar. In addition, this 
seminar should provide contact with appropriate role models so 
that the women will become familiar with the demands and rewards 
in their new careers. Secondly, every effort should be made to 
facilitate enrollments in the applied mathematics courses. This 
may pose somewhat of a proolem because of the number of cc ses 
required in the masters prooram and the time involved in i..^ 
' teaching assistantships . Finally, the women should be provided 
with job placement services near the end of their academic pursuits. 

Th<>re are two changes recoimended for the NSF Woman's Career 
Facilitation Program. First, projects should be held near sources 
of participants or there must be some assurance that expenses will 
be provided for the women while they are away f • jm home. It is 
clear that obtaining qualified participants is more difficult than 
was originally believed. A location, such as Pullman, is unrealistic. 
Either a woman must make a major change in her professional and 
personal life by moving to the project site or she must already 
be in r'^sidence. In the case of WSU, the chances for support were 
probably considered too risky in light of uncertain job prospects 
at the completion of. the project for those who would have to move to 
Pullman, while the few already in residence had little motivation 
to participate because there are no jobs in Pullman if they did 
complete the project. 

Second, projects must be required to be realistic about their 
expectations regarding experience and capabilities of potential 
participants. The WSU project was designed for women who already 
'have a Master's degree or extensive graduate work in Mathematics. 
How many such wonien are there? And how many of .hose women would 
need the Career Facilitation Program, given the fact that they are 
obviously quite unique? Even if an adequate number of women could 
have been fourvd for WSU, is the pool large enough to justify a 
continuing effort, or will the first project group essentially 
exhaust all those who might realistically participate? To set 
entrance expectations such as this project did is an advantage to 
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the department and University, as it requires minimal change on 

their part- However, in lieu of strong evidence that such participants 

can be obtained, the project should be expected to be appropriate 
for a far broader range of potential participants. 

Third, the program might benefit from a further clarification of 
goals: Is it to be a skill updating program-or a career transfer 
program? These two require different types of activities and 
seem to attract different types of participants. While the pro- 
gram can certainly encompass both, it would aid potential par- 
ticipants if the nature of the particular project was more care- 
fully defined. 



Apj)endix A 



Women in Science Career Facilitation Projects 
Procedures for Site Visit and Format for Site Visit Report 



I. General 

A. Site 

B. Project Director 

C. Date 

D. Evaluators 
IL Prr^ject Overview 

A. Brief statement of purpose 

B. Describe project (including duration, activities, content, 
instructional method, etc.) ^ 

C. Describe institution (including location, enrollment, type 

u 

of student body, etc.) 

D. Describe relevant department (in( lading size of faculty, 
number of irajors, type of degrees -cDflfl rined, etc.) 

III. On-Site Procedure 

A. Schedule of activities , 

B. Who was interviewed 

C. \Ual was observed 

D. Other, e.g., ^ev^ew of files 

IV. Process Evalu-^tion 

A. Institutional Responsiveness 

1. Continuation possibilities 

2. Incorporation into exibting institution/depurtment 
procedures 

3. Kdtch uf u^ojf'i t ')hjet,Uvi ^ v/itli (l^-fnii liiiv/nt/ i.isLitution 
object iv^s 
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4. Staffing 

5. Facility availability (library, Idbc itory, computer, etc) 
* Possible Approaches to obtain information 

a. Interview project director, other staff nembers, 
administrative, off ici^als or (perhaps) others 

b. Observe general operations of project and facility 
usage 

Project Execution 

1. Educational Componen. 

a. Content 

b. Instructional delivery (teaching strategies und 
schedul ing) 

2. Non-Educational Compenent 

a. Publicity for the project 

b. Participant selection procedures 

c. Evaluation procedures 

d. Participant Counseling and Placement 
Management 

a. Assignment of responsibilities 

b. Adherence to schedule 

Possible Approaches to Obtain Information 

a. Reviev/ of project proposal 

b. Interviev/s with project director, staff, technicdl 
advisors, and pdrticiparit s 

c. Re/iov/ of f i les 

d. Obscryations of proi^*ct <i(}ivitiv^s and use of 
facilities (Idboi^atories, study space, etc.) 
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Staff {general description, commitment, enthusiasm, etr.) 
1 . Project director 

2* Projer': staff (all those who played a continuing, 

integral part in the project) 
3. Other staff, e.g., presenters, placement personnel, 

counselors. 

** Possible approaches to obtain information 

a. Observations of project activities and staff 

b. Interviews with participant:, administrators, project 
director and staff 

D. Participants 

1. General description of participants 

2. Comrriitneni - attendance, level of effort, self-initiated efforts 

3. Enthusiasm 

** Possible approaches to obtain information 

a. Observations of participants 

b. Interviews with oarticiDants , project director and 
Staff 

Outcome Evaluation 

A. Participants 

1 . Reaction to proiect 

2. Clarification of career qo«ls 

3. Knowlerloe gain 

4. Caroor nr^^'paration 

B. Impact on [.Kulty 

C. Impact on Insii i ution 

D Impact on other institutions, e.g., industry, |>rof essionul 
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** Possible approaches to obtain Information 

a. Observations of particioants 

b. Intel /iews v/ith participants, staff and other 
(e.g., placement personnel, participating industries) 

c. Review of participant outcome data 

VI. Summary Reactiqns 

A. What were the positive and negative aspects of vhe project? 

B. What outcomes were observed in addition to those intended 
by the project? 

C. What was your overall reaction to the proiect? 

VII. Recommendations 

A What changes v/ould you recommend for the proiect visited? 
B. What chanqes would you recommend for the NSF program? 
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